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Theſe are thy glorious Works, Parent of Good, 
Almighty ! Thine this univerſal Frame, 
* hus wondrous fair ! Thyſelf how wondrous then ! 
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COMPENDIUM OF 


| Natural Philoſophy. 
| Fart che Third. 


Of M Innere and other Foſſils. 

1. The Variety of Fufjils: 6. Of Ruickfiloer, 

2. The general. Properties of j| 7. Of Salis, 

q Metals : 8. Of Stones, 

3. of be Nutrition and 9. Of Lime, 

4 Generation of Metals: 10. Of precious Stones, 
4. Of Gold, Silver, Copper, 11. Of the Loadſtone,  - 

Iron, Tin, Lead :. 12. N inflammable Foſſils, 
Os Steel: Wl | 


MON G the Bodies that remain to be eon ſidered, 

thoſe which ſeem to bear the neareſt reſemblance 

| to Plants are Fo/jils, comprehending under the name all 
Bodies that are dug out of the Earth, Theſe have fre- 

= quently been, for Order's ſake, divided into Three Claſ- 
= ſes, ſuch as are capable of Li quefaction, ſuch as are re- 
ducible to a Calx, and ſuch as are inflammable. Of 
the firſt Claſs are fetale, Gold, Silver, Copper, Iron, 


Tin, Lead, Quiclæſilver. However theſe differ in other 


5 Pen they all agree in the following Particulars, 
: A 2 That 


} 
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That they are heavier than any other Bodies yet Known, 


that they are malleable, and that they are capable of 
Liquefaction. | 

2. Ir is not improbably ſuppoſed, all Metals conſiſt 
of Particles ſo heavy, that they cannot be wholly torn 
aſunder or diſſipated by Fire, or put into ſo rapid a Mo- 
tion as to inflame. It only ſeparates them fo far as not 


to reſiſt a hard Body, which is what we term Liquefacti- 


on. Their Malleableneſe, or bearing to be wrought by 


the Hammer, may ſpring from the Figure of their Parts, 


perhaps oblong or Square, which may occaſion their co- 
hering ſo ſtrongly, as not eaſily to be ſeparated. And it 
is probable the Pores either of their conſtituent Particles, 
or of the whole Maſs are few and ſmall; which may ac- 


count for their being ſo much heavier than any other 
known Bodies. | 


Tals is the radical Character of Metals. The Weight 
of Gold to that of Glaſs 1s as Nine to One. And the 
Weight of Tin, the lighteſt of a!l Metals, is to that of 
Gold, as 7 to 19: which conſiderably ſurpaſſes the Weight 
of all Stones and other the moſt ſolid Bodies. Nor is 
there any Body in nature but a Metal, that is one Third 
of the weight of Gold. | 

Tu E ſpecific Weight of the ſeveral Metals, and of Gra- 
nate, Water and Air, ſtands thus: 


Gold 19636 Iron 7852 
Quickſilver 14019 . 7321 
1 11345 Granate 3978 
Silver 1053 5 Water 1000 
Copper 8843 Air * 


3. Tre Nutrition of Metals ſeems to conſiſt only in 
the accretion of homogeneous Parts, which is not impro- 
bably ſuppoſed to continue, while they lie in theit na- 
tive Bed. Many ſuppoſe, they have lain there, ever 
ſince the Flood, if not ever fince the Creation. Whe- 


ther they have or not, they ſeem to grow, as long 


as they remain therein. And after theſe Beds have been 0 
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emptied by Miners, in a time they recruit again. Vea, 
the Earth or Ore of Alum will recruit above-ground, 


found in the old Cinders melted over again, 


If it be expoſed to the open Air. And ſo in the Foreſt 
of Deane the beſt Iron, and in the greateſt Quantities is 


1 
However 7 
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{| HoweveR it has been long diſputed, Whether Me- 
tals are generated, or were all originally produced at the 
Creation: And whether there be any General Seed of 

Metals, as fome ſuppoſe 4r!imrony to be. This is indeed 
a Foſſile of a very peculiar Nature. It is a kind of un- 
determined metallic Subſtance, mixt with ſtony and 
> ſulphureous Particles, ſo that 'tis hard to reduce it io 
any Claſs. It is found in Mines of all Metals, but 
= chiefly in Silver or Lead-mines: That in Gold- mines is 
= counted the beſt. It has alſo its own peculiar Mines: 
It lies in Clods of ſeveral fizes, nearly reſembling Black- 
lead, but is full of ſmall, ſhining Threads, like Needles, 
> brittle as Glaſs. It melts in the fire, tho? with ſome dif- 
> ficulty. Its uſes are very numerous. It is a Medicine of 
= ſovereign Uſe in many Caſes, when warily and properly 
= edminiſtered. It is a common Inpredient in burning 
> Concaves, ſerving to give the compoſition a finer Tex- 
ture. It makes a part in Bell-metal, in order to render 
the ſound more clear. It is mingled with Tin, to make 
it more hard, as well as of a brighter Colour, and with. 


Lead, in caſting of Printer's Letters, to render them 
more ſmooth and firm. It is alſo a general help in the 
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7 —_ of Metals, and eſpecially, in calting Cannon- 
balls. . 
4. Tus chief Properties of Gold are, 1. It is the hea- 
vieſt, tho' not the hardeſt, of Bodies. And in every 
= maſs of matter heavier than Mercury, there muſt be a 
= ſhare of Gold; there being no Body diſcovered in the 
> Univerſe of intermediate Gravity; none whoſe Gravity 
is to that of Gold more than as fourteen to nineteen. 2. 
It is the moſt ductile and malleable of all Metals, of 
which Gold-beaters and Wire-drawers give us an abun- 
dant Proof. But this depends altogether (incomprehen- 
© ſible as it is) on its being free from Sulphur, For mix but 
one grain of Sulphur with a thouſand' of Gold, and it is 
* malleable no longer. 3 It is more fixt in the Fire than 
any other Metal. Lay a quantity of Gold two months 
in the intenſeſt Heat, and when it is taken out, chere is 


no ſenſible Diminution of its Weight. And yet in 


the Focus of a large Burning-glais, it volatilizes and 


2 evaporates. Vea, many thouſands. of Moores were 


wholly conſumed, others half, or a quarter conſumed, 
: * | by 


(6) 


by the Flames which broke out of the Earth, during 
the late Earthquake at Liſbon. Gold may likewiſe 7 
by a Glaſs be fuſed into a ſort of Calx, and then vitriſied. 
But if the ſame be fuſed again with Greaſe, it is reſlored 
into Gold. 4. It is diſſolvible by no Menſtruum known, 
but Agua Regia and Mercury. The Baſis of Aqua Regia 
is Sea-ſalt, the only Salt which has any effect on Gold. 
But this has its effect however applied, whether in a fluid 7 
| ot ſolid form. 5. It readily and ſpontaneouſly attracts, 
and abſorbs Mercury. But as ſoon as the Mercury en- 
i ters it, the Gold becomes ſoft like Paſte. 6. It with- 7 
| | ſands the violence both of Lead and Antimony. All 
Metals but Gold and Silver, melted with Lead, periſh '* 
with it and evaporate ; and all but Gold, if melted with 
Antimony, Thus melt Gold, Silver, Copper and Tin 
with Antimony, and all the reſt riſe to the top, and are 
| blown off with bellows, but the Gold remains behind. 
f Hence Antimony is uſed as the Teſt of Gold. 15 
Tre Malleableneſs or Ductility of Gold, is beyond all 7 
Imagination. By exact weighing and computation it 
has been found, that there are Gold-leaves, which in 
ſome parts of them are ſcarce the 360th part of an inch 
thick. And yet this is a notable thickneſs in compariſon 
of that of the Gold ſpun on Silk in Gold-thread. It has 
been proved, that the Breadth of theſe Gold-Plates is 
only the 96th Part of an inch, and their thickneſs, the 
the 3072d: So that an ounce of Gold is here extended 
to a Surface of 1190 ſquare feet. N = 
| How thin muſt it be when thus extended! In ſome © 
Parts, it has been computed, its thickneſs is only the 
315000th Part of an inch! And yet with this amazing 
Thinneſs, it is ſtill a perfect Cover for the Silver: 
Nor can the beſt Eye, or even the beſt Microſcope diſ- 
cern the leaſt Chaſm or Diſcontinuity. Nay, there is 
not an Aperture to admit Alcohol of Wine, one of 
the ſubtleſt Fluids in nature: No, nor Light itſelf, 


So cloſely connected are the Particles, not withſtand- 
ing their inconceivable Thinneſs. . 


Silver approaches neareſt to Gold, both in Weight, 
in Ductility, and in reſiſting Fire. Copper comes 
next to Silver in theſe Properties. Bra/s is an artifi- 
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1 
cial Metal, compoſed of Copper fuſed with Lapis 


Calaminaris. Iron is leſs ductile than any of theſe 
and contains more Droſs. It likewiſe eaſily ruſts, 
whereas Silver ſeldom ruſts, and Gold ſeldom either 


ruſts or cankers. Tin reſembles > Lead, but is con- 
ſiderably harder, and not near ſo heavy. Indeed it 
ſeems to be a ſort of imperfect Metal, generated of 


two different Seeds, that of Silver, and that of Lead, 
which makes it a kind of Compound of both. And 


it is ſometimes found in Silver Mines, ſometimes in 
Lead-mines, tho? it has alſo Mines of its own. It is 
the lighteſt of all Metals, very little ductile or elaſtic, 
but the moſt fuſible of all. It is ſcarce diſſolvible 
with Acids, but eaſily mixes with other Metals. 

5. Ir Iron in melting be carefully purged from its 
Droſs, drawn into Plates, and plunged red-hot into 
cold Water, it grows harder, and is termed Seel. 
But it is conſiderably ſoftened again, if it is put into 
the Fire, and afterward left to cool gradually in the 


Air. | | 6. Quickflver 
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a Tax Arbor Martis is a Germinatian of Iron, reſembling a na- 
tural Plant, The Manner of its Diſcovery was this. One poured 
Oil of Tartar on Iron Filings, diſſolved in Spirit of Nitre in a Glaſs. 
Preſently the Liquor ſwelled much, tho' with little Fermentation, 
and was no ſooner at reſt, than there aroſe a ſort of Branches adhber- 
ing to the Glaſs, which increaſed till they covered it all over. And 
theſe Branches were ſo perfect, that one might even diſcover a kind 


of Leaves and Flowers thereon, The Experiment has ſince been 


frequently repeated, and with the ſame Succeſs. 

Txt Spirit of Vitrio}, being mixt with Iron, after fermenting, 
produces a green Vitriol like the Natural one. But if for Spirit of 
Vitriol, you uſe Oil of Vitriol, which is the moſt acid Part of that 
Mineral, there happens immediately a ſmall fermentation, which is 
quickly over, 'That fermentation begins again in a few days, under 


the form of a white Smoke, which riſes to the Surface, and tha 
whole maſs of Iron turns into a very white pap which ſmells like 


common Sulphur. When the fermentation is over, the Iron, in- 
ſtead of turning into green Vitriol, becomes on a ſudden white Vi- 
triol, Meantime there is on its ſurface a black Duſt, which it has 
thrown up. It ſeems, this would have made it green, For if white 
Vitriol be mingled with this Duſt, it acquires a green Colour, 
d White Lead is thin Plates of Lead diſſolved in Vinegar. 

Red Lead is common Lead calcined, 8 
2 Black Lead (very improperly ſo called) is only a talky kind of 
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6. Puickfbver differs from all Metals, in that it is 


naturally liquid. Its Properties are 1. It is the hea- 7 
vieſt of all Bodies, but Gold. 2. It is the moſt fluid of 


all. The Particles even of Water, do not divide ſo 
eaſily as thoſe of Quiekſilver: they have hardly any 
Coheſion. 3. Of all Bodies it is diviſible into the 
minuteſt Parts. Being on the fire, it reſolves into 
an almoſt inviſible Vapour. But let it be divided 
ever ſo much, it ſtill retains its Nature. For the 
Vapours of diſtilled Quickfiiver, received in Water or 
on moiſt Leather, become pure Quickſilver. And if 
it be mixt with Lead or other Bodies, in order to be 
fixt, it is eaſily by fire ſeparated from them again, and 
reduced to its antient form. 4. It is extremely vola- 
tile, being convertible into a Fume, even ia a Sand- 
heat. 5. Of all Fluids it is in equal Circumſtances the 
coldeſt and the hotteſt. This depends on its Weight; 


for the Heat and Cold of all Bodies, is (cæteris 


bus) as their Weight. 6. It is diſſolvible by almoſt all 
Acids, but Vinegar. And hereby we diſcover, if it 
be ſophiſticated with Lead. Rub it in a Mortar with Vine- 
gar. If it be mixt with Lead, it grows ſweetiſh; if with 
Copper, it turns greeniſh or bluiſh, If there be no 
Adulteration, the Quickſilver and Vinegar will both 
remain as before. 7. It is the moſt ſimple of all Bo- 
dies, but Gold. 8 It has no Acidity at all, nor 
does it corrode any Body, e 3 

Bur it may be obſerved of Metals in general, there 
is great Uncertainty and Inconſtancy in the Metallic 
and Mineral Kingdoms, both as to Colour, Figure 
and Situation. A Marcaſite, for inſtance, may have 
the Colour of Gold and Silver, and yet afford noth- 
ing but a little Vitriol and Sulphur: While what is 


only a Pebble in appearance, may contain real Gold. 


Ir is common alſo to find the ſame Metal ſhot into 
many different Forms, as well as to find different 
kinds of Metal of the ſame Form. There is the ſame 
Uncertainty as to their Place. Sometimes they are 
found in the perpendicular Fiſſures of the Strata, 
ſometimes interſperſed in the Subſtance of them; and 
the ſame Metals in Strata of very different Natures. 
They are likewiſe frequently intermixt with each 
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other; ſo that we ſeldom find any of them pure and 
ſimple, but Copper and Iron, Gold and Copper, Sil- 
ver and Lead, Tin and Lead, in one Maſs: Yea, 
= ſometimes all ſix together. 


War diſtinguiſhes them from all other Bodies, 


3 as well as from each other, is their Heavineſs: Each 
Metal having its peculiar Weight, which no Art can 
= imitate. | 


Bor who can reckon the various Ways, wherein 


= Metals are uſeful to Mankind? Without theſe we 
could have nothing of Culture or Civility : No Til- 
lage, or Agriculture; no reaping or mowing, no 
= plowing or digging, no pruning or grafting, no Me- 
chanic Arts or 'Trades, no Veſſels or Utenſils of 
> Houſhold-ſtuff, no convenient Houſes or Edifices, no 
= Shipping or Navigation. What a barbarous and ſor- 
did Life, we muſt neceſſarily have lived, the Indian 
in the Northern Parts of America, are a clear Demon- 
ſtration. 6 


Ab it is remarkable, that thoſe which are of 


1 moſt neceſſary uſe, as Iron and Lead, are the moſt 
plentiful, Thoſe which may better be ſpared, are 
more rare. And by this very circumſtance they are 


qualified, to be made the common meaſure and Stand- 


ard of the Value of other Commodities, and fo ſerve 
for Money, to which uſe they have been employed by 
all civil Nations in all Ages. | 


Al Metals are liable to Ry/?. Gold itfelf rufts, if 


; expoſed to the Fumes of Sea- ſalt. The great Inſtru- 
ment in producing Ruſt is Water: Air, only by the 
Water it contains. Hence in dry Air Metals do not 
ruſt: Neither if they are well oiled : Water not be- 
ing able to penetrate Oil. Ruſt is only, the Metal 
> under another Form: Accordingly Ruſt of Copper 
may be turned into Copper again. Iron if not pre- 
- ſerved from the Air by Paint, will in time turn wholly 
into Ruſt. 


7. To the Second Claſs of Foſſils belong thoſe 


which are reduced by Fire to a Calx. Such are 1. 
=> Salts, all Foſſils which (whether they have a ſalt taſte 
or no) are ſoluble in Water. Common Salt is heavier 
than Water, and if quite pure, melts when left in the 


open 
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open Air. If the Water it is diffelved in be boiled f 
and evaporated, it remains in the bottom of the Veſ- 
ſel. It is well known to preſerve Fleſh from Putre- 


faction, and to be very difficultly diſſolved by Fire. Wi 


Probably it is compoſed of pointed Particles, which 
fix in the pores of Fleſh, and by reaſon of their Fi- 
gure are eaſily divided by Water, tho? not by Fire. 
It ever comes purer out of the Fire. Vet it will fuſe 
in a very intenſe Heat. 1 

ALL Salt diſſolves by Moifture : but it only diſſolves 
a certain Quantity. Yet when it is impregnated with 


W- * 
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any Salt, as much as it can bear, it will till diffolve 


a conſiderable Quantity of another kind of Salt. It 
ſeems, the Particles of this, being of different Figures, 


inſinuate into the remaining Vacuities. Thos. when 
a Cup of Water will diſſolve no more Common Salt, 


no more Alum, Saltpetre will diffolve, an after that, 


Sal Ammoniac. 3 | 
Tur moſt remarkable Salt-mines in the World, are 


in the village Nilliſca, five Leagues from Cracoab in 


Poland. "They were firſt difcovered above 500 years 
ago, in the year 1251. Their Depth and Capacity are 
ſurprizing. They contain a kind of ſubterranean Re- 
public, which has its Laws, Polity, Carriages, and 
Pablic Roads, for the Horſes which are kept there, 
to draw the Salt to the mouth of the Quarry. "Theſe 
Horſes after once they are down, never ſee the Light 


of the Day again. But the men take frequent Ocea- 


ſions, of breathing the upper Air. When a Stranger 
comes to the bottom of this Abyſs, where ſo many 
*eople are interred alive, and Sik ſo many were 
born, and have never ſtirred tut, he is ſurprized with 
a long ſeries of lofty Vaults, fuſtained by huge Pillars, 
which being all Rock-Salt, appear by the Light of 
Flambeaux that are continually burning, as ſo many 


Chryſtals, or precious Stones of various Colours. 


8. To this Clafs, Secondly, belong Seck, Which are 
bard, rigid, void of Taſte, reducible to Däſt by the 


Hammer, and into a Calx by Fire. It is probable, that 


Stones, like Salts and moſt” Foſſils, are generated from a 
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Fluid, which gradually hardens into Stone, by the Eva- 
f. poration of its finer Parte. 
e. Mz. Tournefort obſerved, That in the famous Laby- | 
> kinth of Crete, ſeveral Perſons had engraved their Names | 
eh in the living Rock, of which its Walls are formed: And 
i. That the Letters ſo engraven, inſtead of being hollow, aa | 
e. they were at firſt, ſtood out from the Surface of the Rock. | 
ſe his can no otherwiſe be accounted for, than by ſup- | 
 Foling the Cavities, of the Letters filled inſenſibly, with | 
es Matter iſſuing from the Subſtance of the Rock, even in 
tn more abundance than was needful tc fill thoſe Cavities: 2 
„e Thus is the Wound of à Knife healed up, much as the 4 
It Fracture of a Bone is conſolidated, by a Callus formed | 
„ of the extravaſated nutritious Juice, which riſes above . 
in the Surface of; the Bone. Such Callus's have been ab- | 
t, ſerred to be formed on other Stones, which were re- 
„united after they had been accidentally. broken. Hence | 
t, it is manifeſt, That Stones grow: in the Quarries, and 
conſequently are fed; and that the ſame Juice, which | 
.o Enourifhes them ſerves, to rejoin their Parts when broken. 3 
n There is then no room to doubt, that they are organized, | 
„and draw-theix nutritious; Juice from the Earth, Which is 


e firſt filtrated and prepar ed in the Surface af the Stone, | 
and thence conveyed to all the other Parts. | | 4 


4 Dovuzrizss the Juice which filled the Cavities of 
„ tboſe Letters was brought thither from the root of the 


e Rock, which grew as Corals: de (tho? they are juſt as 
t hard in the Sea, as out of it) or Sea-Maftirooms, which 
every one allows to grow: And yet they are true Stones. 


r © Ixpzep there are ſome: Species of Stones, whole Se- 
y | neration can no otherwiſe be accounted for, than by ſup- 
« poſing, them to come from a kind of Seeds, which con- 
h tain its origanized Parts in Miniature. But many forts 


„ of Stones, were once fluid; witneſs the various foreign 
Bodies found therein. 2% 1. 
y ©  Taar even Pebble Stones grow, may' be-proved to'a 
= demonſtration, by an eaſy Experiment. Weigh a Quan- 
e | tity of Pebbles and bury them in the Earth. After a. 
e © time dig.them.up. And on weighing them again, you- 
t will find they have gained a very conſiderable Addition. 
2 Marr Waters are generally ſuppoſed to turn other 
Bodies into Stone. This is aſcribed to the Lake Logh- 
- mond 


E 


mend in Scotland, and Lash Nedgh in Irilend. But it 
is a miſtake. There is not in reality any ſuch Tranſmu- 


tation in thoſe Bodies. Only the ſtony Particles floating 


in the Water, lodge in the Pores, or on the Surface of 


them. Petrefactions therefore are nothing more than 


Incruſtations of ſtony Particles, which ſurround and partly 5 


inſinuate into the Bodies immerſed. 


9. From Stone burnt to Duſt ariſes Lime, which has 
this remarkable Property, that if Cold Water be poured 7 
upon it, it prefently heats and boils up. In order to ac- | 
count for this, ſome have ſuppoſed, that ſome ſubtle 7 
Matter is lodged in the Pores of the Lime (perhaps many 
of thoſe Particles of Fire, whereby the Stone was reduced 

to Duſt) which when the Water inſinuates into thoſe | 
Pores, occaſions the ſame kind of Ebullition, as if it 


was poured on any other burning Subſtance. 


10. Moſt precious Stones are tranſparent and ſtrike the 
eye with vivid and various Colours. Probably they 
were once fluid Bodies, which while in that State were 
mixt with Metallic or Mineral Juices. Their Tranſpa- 
rency likewiſe makes this probable, and ſo does their 


outward Configuration. For many Bodies hardening in- 


to Solids, ſhoot into Chry ſtals, © juſt as is obſerved of ſeve- 


7 
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© Dr. Boerbaave takes Chryſtal to be the Baſis of all precious 
Stones, which aſſume this or that Colour, from the Metallic or Mi- 
neral Streams mixt with the primitive Chtyſtalline Matter. But 
how is Chryſtal itſelf formed? An Italian Writer gives a particular 
account of this. In the Yal Sabbia (ſays he) I obſerved ſome Parts 
of a Meadow bare of all Herbs. Here, and nowhere elſe thereabouts, 
the Chryſtals are generated. And whenever there is a ſerene and 
dewy Sky, if all the Chryſtals that can be found over night, are 
taken away, others will be found in the ſame place in the Morning. 


Having obſerved, there is no Sign of any Mineral Stream near, I con- + 


clude, they are produced by Steams of Nitre, Theſe may at the 
ſame time hinder Vegetation in thoſe places, and coagulate the 
Dew that falls thereon. As Nitre ts the Natural Coagulum of Water, 


ſio it ever retains its ſexangular Figure, The largeſt Chryſtals 2 
known were found in the Mountains of Grimſule, between vaſt 


Strata of Stones. The biggeſt of them was near three feet- in 
length, and little leſs in Circumference. It weighed two hundred 
and fifty Pounds; others weighed leſs and leſs, to thoſe of ten 
pounds, which were the ſmalleſt there, They were of the ſame 


3 * — 5 fe R * 
1 3 CN 8 * 3 
r e 3 


e 


SET 8 n 28 8 OY 2 5 a 8 
# Makes * 5 F © A 


r ey Llc 


n 
n n 
e 


. 


„ 


ral kinds of precious Stones. And to this their inward 
Structure anſwers. For in many we may obſerve the 
thin plates or coats one over the other, juſt as we ſee in 
thoſe Mineral Subſtances, which were once fluid. Their 
Colours might be owing to ſome Mineral Juice or Exha- 
lation, which tinctured them before their Pores were fully 
cloſed. This is the more probable, becauſe many Gems 
1as loſe their Colour, if they lie long in the Fire: And be- 
red cauſe generally coloured Gems are found over Metallic 
ac- or Mineral Veins. . 12 
tle A very peculiar kind of precious Stone, is what 1s 
= termed a Turquois. It is of the opake kind, and of a 
ed beautiful blue colour. And yet it has lately been made 
oſe is very probable, that theſe ſhining tones are originally no 
it other than the Bones of Animals. In the French Mines 
they are frequently found in the figure of Teeth, Bones 
ie of the Legs, &. And Turqaoiſes half formed are com- 
£7 poſed of Laminæ, like thoſe of Bones, between which a 
petrify ing Juice infinuating, biads them cloſe together. 
And the more imperfect the Stones are, the more diſtin- 
guiſhable are the different Dir-&ions, of the Fibres and 
their Lamine, and the nearer Reſemblance they bear to 
e. fractured Bones. 
11. IRE Loadfene is found in Iron- mines, and reſem- 
bles Iron both in Weight and Colour. Its moſt remark- 
able Properties are, Turning to the Poles, and attracting 
as Iron. As to the formgr, when it moves without Hin- 
i- | drance, it conſtantly turns one End to the North, the 
0 other to the South: only declining a little to the Eaſt or 
Weſt. If two Load ſtones are brought within a certain 
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Figure; Sexangular Columns, terminated by Sexangular Pyramids 


at one end, and at the other fixt to the Rock. They were in gene- 
e ral perfectly clear throughout, but in ſcme the Baſe was foul, in 
e others the Point, | 

» 7 Ir a Solution of Alum is permitted to chryſtalize quiet!y, it ſhoots 
$, into planes of eight, fix, four «nd three fides. But beſide this, its 
t Particles when excited to action by a certain degree of Heat, ar- 
range themſelves into regular and delightful ſtar- like figures of dif- 
1 ferent Sizes. Man of theſe have long ſtreaming Taile, and reſem- 
1 ple Comets. Others ſhoot into an infinite number of parallel Lines, 
© eautiful beyond deſcription, Theſe Configurations are no lefs con- 


ol no uſe. 


oppoſed to the South Pole of the other) but Iron alſo. 


None is a true Iron Ore, and is ſometimes found in very 


to comprehend, 
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Diftance of each other, that part of one which is toward 


the North Pole of the Earth, recedes from that Part of the 

ther which reſpects the ſame Pole. But it accedes to it, 
if the ſouthern Pole of the one, be turned toward the 
ſouth Pole of the other. The Needle touched with the 


Loaditone, when on this ſide the Equinoctial Line, has 
its North-point bending downward, on the other fide, its JT 
"a . * - . 53 
South-point: Under the Line, it turns any way, and is 
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As to its Attractive Power, it not only ſuſtains ano- 
ther Loadſtone, (provided the North Pole of the one be 
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Likewiſe if Steel-duſt be laid upon a Loadſtone, it will 
ſo diſpoſe itſelf, as to direct its Particles ſtrait to the 


SL 
FE 


Poles, whence they will be moved round by little and 7 
little, 'till they are parallel to the Axis of the Loadſtone. 


It communicates its virtue to Iron, and if it be armed 


(that is, fixt in) Iron, its fe.ce is greatly increaſed. It 
Joſes its force either by Fire, or by letting two Load- 


ſtones lie together, with the North-Pole of one oppoſed 


to the North, or the South-Pule of one to the South of 


the other. Theſe plain Phœnomena of the Loadſtone we 
know: The Cauſe of them we know not. 
From late Obſervations it appears, that the Load- 


large pieces, half Loadſtone, half common Ore. - In 
every one 1. There are two Poles, one pointing North, 
the other South. And if it be divided into ever ſo many 


pieces, the two Poles will be found in each Piece. 2. If 
two Loadſtones be ſpherical, one will conform itſelf ro 


the other, as either would do to the Earth, and will then 
approach each other: whereas in the contrary Poſition, 
| they 
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ſtant in their forms, than the Chryſtals on which they grow. And 


LY 
Fo 
2 


13 \ » 4s n mn — me 7 mY * 

3 ' 8 8 23 = VL: 2 wks oY 225 
„ 9 e e 
1 . WW es he NN 

8 3 F 

T 1 Vos, RE 7 

FIG Ki SS I 

r < Fa $7.0 


3 er 

Arete” is n e + 
e Ky 2 Nn 2 * Aka, 
r 
r e 1 


Ne FE SW Gi Me a bar neg Fe m6 nt N 

JF. 1 v1 ki 5 RS” 
„„ 3 ITY” 2 e 1 7 a+ 
A * e Y-* * 


N 
they are equally tranſparent, but the Figures produced are ſo extremely 4 
different, that every conſiderate Obſerver muſt judge them o be 10 
owing to ſome very different Property in nature. But what Property? |. 
Who can determine? Indeed how little do we know of the moſ& II 
common things? The very Elements that, ſurround us, the Fire, 


the Water, the Air we breathe, the Earth we tread upon, have 
many Properties beyond our Senſes to reach, or our Underſtanding 


„ 


they recede from each other; 3. Tron receives virtue, 
either by touching, or by being brought rear the Stone: 
And that variouſly, according to the various Parts of ic 
which it touches. 4. The longer the Iron touches the 
Stone, the longer it retains the Virtue, 5. Steel receives 
this Virtue better than Iron. 6. In theſe Parts the South 
Pole of a Loadſtone lifts more Iron than the North Pole. 
7. A Plate of Iron interpoſed hinders the Operation of 
the Loadſtone; but no other Body, no not Glaſs itſelf. 
8. A touched Wire, if bent round in a ting, quite gon 
its Virtue, But tho? bending thus, deftroys its Vice 
e by day, it will not deftroy it in the Evening. Where is is 
4 the Philoſopher i in the world, who can account for this ? 
9. Loadſtones without any known cauſe, act ſometimes 
4 at a greater diſtatice than other times, That of the 
© Royal Society will keep a Key ſuſpended to another, 
- & ſometimes at the height of Fen feet, fometimes not 
4 above Four. As ſtrange it is, that the Variation of the 
f 7 Needle is different at different times of the Day. 10. If 
= a touched Wire be ſplit, the Poles are ſometimes changed 
2 (as in a ſplit Loadſtone). And yet ſometimes one half 
|. 7 retains the ſame Poles, and the other half has them 
„changed. 11. Touch a Wire from end to end with the 
na © fame Pole of the Loadſtone, and the End firſt touched 
1, turns contrary to the Pole that touched it. But touch it 
y | again from end to end with the other Pole of the Stone, 
If and it will turn Juſt the contrary way. 12. Touch a 
o Wire in the middle with one Pole of the Stone, and the 
n Pole of the Wire will be in that place: the two Ends 
1, will be the other Pole. 13. The Poles of a ſmall Load- 
y 7 ſtone may preſently be changed, by applying them to 
the oppoſite Poles of a large one. 14. Iron Bars which 
bs ſtand long in an erect Poſition, grow permanent!y ma g- 
nd netical; the lower End of them being the North Pole, 
ly 5 and the upper the South Pole. 15. The ſame effect fol- 


4 lows, if you only hold them perpendicularly : But if you 
| [Invert them, the Poles will ſhift their places. 16. Fire, 


\ which deprives a Loadſtone of its attractive virtue, ſoon 

gives Verticity to a Bar of Iron, if it be heated red hot, 

and then cooled in an ere& Poſtere, or directly North 

5 ind South, 17. A piece of Engliqb Oker, thus heated 
B 2 


and 
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and cooled, acquires the ſame Verticity. 18. The Ver. 
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ticity thus acquired by a Bar of Iron, is deſtroyed by 


is 


li two or three ſmart Blows on the middle of it. 19. Ei- 
h ther a piece of Iron or a Loadſtone being laid on a cork 7 
4 . : 
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that ſwims freely in the Water, which ever of the two is 
held in the band, the other will be drawn to it. This 


x proves that the Iron attracts the Stone, juſt as much as it 
is attracted by it. 20. Draw a Knife leiſurely from the 


| handle to the point over one of the Poles of a Loadſtone, 
| lj and it acquires a ſtrong, magnetic Virtue, But this is 
[ immediately loſt, if you draw it over the fame Pole, from 
ll the Point to the Handle. Laſtly, A Loadftone acts with i 
if as great force in vacuo, as in the open Air. | 7 5 
| Tre chief Laws of Magnetiſm are theſe, 1. The 

: Loadſtone has both an Attractive and a Directive Power : 

| Iron touched by it has only the former: 2. Iron ſeems to 
ll conſiſt almoſt wholly of attractive Particles, Loadſtones 
4 of attractive and directive together, probably mixt with 7 
Ws! | heterogeneous matter, as not having been purged by 7 
1 Fire, like Iron. And hence Iron, when touched, will! 


lift up a much greater Weight than the Loadſtone that 
touched it. 3. The attractive Power of armed Load- 
ſtones, is cæteris paribut, as their Surfaces. 4. Both 
Poles of the Loadſtone equally attract the Needle till it 
is touched. Then it is that one Pole begins to attract one 
End and repel the other. But even the repelling Pole 
will attract upon Contact, or at a very ſmall Diſtance. | 
BeyorE cloſing this Article, it may be proper to ob- 
ſerve, firſt, The peculiar Qaalities wherewith ſome other 
Stones are endued, and Secondly, The emarkably Ur, 
they are of to us. As to the former, we may obſerve 
1. The Colour. The Carbuncle and Ruby ſhine with Red, 
the Sapphire with blue, the Emerald with green, the Topaz 
with a yellow or Gold- colour; the 4merby, is as it were 
tinctured with Wine, the Opal varies its Colour like 
changeable Taffeta as it is variquſly expoſed to the Light. 
Obſerve 2. The Hardneſs, wherein ſome Stones exceed 
all other Bodies, the Diamond in particular, which is ſo 7 
extremely hard, that no Art is able to counterfeit it. 
As to the Uſes, Some are ſerviceable for Building, and 


for many ſorts of Veſſels and Utenſils; for Pillars and 
| Statues; 


8 


er. 5 


27. Statues; for Portico's, Conduits, Palaces, as Free /one 
rk and Marble: Some, to burn into Lime, ſome (with the 
mixture of Kelp) to make Glaſs, as common Flins : 
= Some to cover Houſes, as Slate; ſome for marking, as 
| Chalk, which ſerves alſo to manure Land, and for Me- 
he dicinal Uſes: Some to make Veſſels which will endure 
je, the Fire. I might add the Warming-Stone digged in 
> Cornwall: which being once well heated at the Fire, 
© retains its Heat for a confiderable time. 
th "oy 12. Or the Third Claſs are Inffammable Foſlils, the 
chief of which are Su/p%ur and Brrumen. Both are highly 
he inflammable: But the Subitaace of Bitumen is more fat 
and tenacious; whereas Sulphur may eaſil) be broken, 


r: 
to and reduced to a fine Powder. 
oc Tre Bitumen of the Latins was by the Greeks called 


h 4/pbales, It is a black, ſolid, brittle Subliance, re- 
by ſemdling Pitch. It is chiefly found ſwimming on the 
iii Dead Sea, where antiently tiooad Sodom and Gomerrah. 

© {tis caſt up from time to time from the bottom io the 
d. © Surface, where it gradually condenſes by the heat of the 
th Sun. It buins as violently as Naphtha; but is of a 
it firmer conſiſtence. 

"4 Aſphalios is allo a kind of bituminous Stone, found 
rear the antient Babylon, and lately in the Province of 
= Neufchatel, which properly mixt makes an Frogs 
b. Cement, incorruptible enher by Air or Water, With 
this, it is ſuppoſed, the Walls of Babylen were built. 

Jes ſeems to be formed in the Earth of a bituminous 
Juice. It is a light, ſmooth, pitchy Stone. It is fſſile 
d, and works like Amber: the beſt in the world is ſaid to 
de found in Tareſpire. It readily catches fire, flaſhes and 

pields a bituminous Smell. Nearly reſembling this is 
ke the Channel. Coal, found in ſeveral Parts of Lancaſhire, 
ht. which burns with an even, teddy flame, like a Candle 
ed or Torch. „ 
off Bur the moſt extraordinary of all Foſſils is the 
it. Allele. It feems to be a ſpecies of Alabaticr, and may 
nd be drawn into five fiiky thieads, of a grey or. fllver 
colour. It is indiſſoluble in Water, and teme ains uncon- 
. ſumed even in the Flame of a Furnace. A large Burn- 
= ing- you indeed will reduce it to Glaſs Forks but 
B 3 como. 
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common Fire only whitens it. Its threads are from One 
to Ten Inches long, which may be wrought into a kind 
of Cloth. This the Antients eſteemed as precious as 
Pearls. They uſed it chiefly in making Shrouds, for: 
Emperors or Kings, to preſerve their Aſhes diſtin 


from that of the Funeral Pile. And the Princes of 7. artary 


at this day apply it to the ſame uſe. The Wicks for: 
tbeir perpetual Lamps were likewiſe made of it. A 7 
Handkerchief of this was long ſince preſented to the 
Royal Society. It was twice thrown into a ſtrong Fire, 
before ſeveral Gentlemen. But in the two Experiments 
it loſt above two Drams of its weight, And what was 
very remarkable, when it was red-hot, it did not burn. 


a piece of white Paper, on which it was laid. 


Bur there is a kind of 4fbe/tos, wholly different from 
that known to the Antients, It is found, ſo far as we 


yet know, only in the County of Aberdeen in Scotland. 
In the neighbourhood of Achintore, on the ſide of an 
Hill, in a ſomewhat boggy Soil, about the Edges of a 
ſmall Brook, there is a Space ten or twelve yards ſquare, 


in which elegant pieces of Foſſile Wood petrified lie very 


thick. Near this Place, if the Ground be dug into with 
a Knife, there is found a ſort of fibrous matter, lying a 
little below the ſurface of the Ground, among the Roots 
of the Graſs. This the Knife will not cut; and on exa- 
Zination it proves to be a true Aſbeſtos. It lies in looſe 
Threads, very ſoft and flexible, and is not injured by 
the Fire. 

YET it is ſometimes collected into Parcels, and ſeems 
to form a compact Body. When this however is more 


nearly examined, it appears not to be a real Lump, but 
a congeries reſembling a Pledgit of preſſed Lint, and be- 


ing put into water, it ſeparates into its natural looſe 
Threads. 8 9 

Bur a ſtranger Diſcovery ſtill has been lately made. 
The Proprietor. of a Forge, upon taking down his Fur- 
naces to repair them, found at the bottom a great Quan- 
tity of a Subſtance, which upon repeated trial, effectually 


anſwered all the uſes of the Aſbeſtos. It was equally 


well manufactured either into Linen or Paper, and 


equally well endured the Fire. Upon proſecuting the 


Enquity, 


„„ 


1e . Enquiry, it appeared to Him, That both the native Aſbeſ- 
tos (at leaſt one Species of it) and this obiazned from 
the Forge, were nothing more, than what he terms 
Or calcined Iren, deprived, whether by Nature or by Art, 
& Fof its inflammable Part: And that by uniting the inflam- 
'y mable Part either with this, or the foſſil Aſbeſtos, it may, 
Or at any time be reſtored, to its primitive State of Iron. 

A Bor it is certain, there is Aſbeſtos which has no rela- 
1e tion to Lon. Both in Norway and Siberia, there are 
e, petriſying Waters which pervade the Pores of Wood 
ts lying therein, fill it with ſtony Partieles; and when by- _ 
as ME a cauſtic, corroſive Power, derived from Lime, they have 
n Z deſtroyed the Wood, a proper Aibeſtos remains, in the 
form of the Vegetable which is now ao more. | 
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Of Earth and W ater. 


5 of rhe Formation of the '1 5. The Origin of Fountains, 4 


Earth : 8. Of the Sea : 


2. Of Mountains 7. Ofz LE * of the Seal 


8. Of the Tides : 


3. The Properties of I auler: 
4. Of le: 


HE Earth or. Terraqueous Globe is a Conge- 

_ ries of many different Bodies. It contain 

Sand, Clay, various Sorts of Earth, Stones, Salts off 

various kinds, Sulphur, Bitumen, Metals, Minerals, 

and other Foſſils almoſt innumerable, Upon the Earth 
are the Waters, and on or near its Surface, Animals 
and Vegetables of all kinds. But how was this who 
Maſs formed into Mountains, Valleys, Seas, Rivers 1 

| Iands MR 
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9. Of Currents in the Sea. 
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Iſlands? Des Cartes advances one Hypotheſis, Dr. 
7 Burnet another, Mr. Hutchinſon a Third. And each 
> 7 World-builder advances plauſible Reaſons for his own 
383 Hypotheſis. But none of thoſe Reaſons are demon- 


I ſtrative: higher than Probability they cannot go: | 
THAT the Earth 1: round, manifeſtly appears from 


the Eclipſes of the Moon, in all which the Shadow ap- 
7 pears circular, which way ſoever it be projected. The 
Natural Cauſe of its Roundneſs, is the great Principle 
of Attraction, which the Creator has ſtamped on all 
the Matter of the Univerſe, whereby all Bodies and 
all the Parts of Bodies continually attract each other. 

== By this means, as all the Parts of Bodies tend natural- 
ly to their Center, ſo they take a globous Figure, 
® unleſs ſome other more prevalent Cauſe interpoſe. 
2. Hence Drops of Quickfilver put on a Spherical form 
the Parts ſtrongly attracting each other. Drops of 
Water have the ſame form, when falling in the Air, 
but are only half round, when they lie on a hard Body, 
becauſe their Gravity overpowers their Attraction. 
Vet the Earth is not exactly round, but ſwells out 
toward the Equator, and is flatter toward the Poles, 
which is ſuppoſed to be occaſioned by the Diurnal 
Rotation of the Earth on its Axis. By this means, the 
greater Diameter exceeds the leſs, about 34 Miles. 
What the Earth loſes of its Sphericity by Mountains 
and Vales is nothing conſiderable: The higheſt Emi- 
nence being ſcarce equivalent to the ſmalleſt protuber- 
ance on the Surface of an Orange. The Diameter of 
the Earth is ſuppoſed to be 7967 Miles. | 
= IN the terraqueous Globe are 1. The External 
= Part from which Vegetables grow and Animals are 
nouriſhed: 2, The Middle Part, which is poſſeſt by 

+ Foſlils, and extends farther than human Labour can 
& penetrate : 3. The Internal, which ſome ſuppoſe to 


oi be a great Loadſtone ; ſome a large Maſs of Fire; 
15 ſome a Collection of Waters; and others, an hollow 
1 Space inhabited by Animals, which have their Sun, 


Moon and all other Conveniencies, peculiar to them- 
ſelves. e 5 | | 
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the Waters in one common Maſs. Afterward cucy 


tate toward each other: Conſequently if the Sun gra- 


k 


Is the External Part we meet with various Strata, . 
which were doubtl-is formed by the General Deluge. p! 
A earthly Bodies were then diſſolved, and mixt with Wi 


ſunk, nearly according to the Laws of Gravity, the 
heavieſt firſt, and the lighter in their order. So were 
theſe Strata formed, which hardening by Degrees, 
have continued ever ſince. It is probable, theſe lay 
more regularly at firſt, but have been.much Changed 
in proceſs of Time, and their Order dilturbed by 
Earthquakes, Vulcano's and divers other Cauſes. ; 

Tat Earth is nearer the Sun at Chriſtmas than at n. 
Midiummer, as appears both from the Sun's Apparent W 
Diameter being greater in December than in June, Wh 
and from its Motion being then ſwifter. Hence it is 
that there are about Eight Days more in the Summer p 
half Year from March to September, than in the 
Winter Half Year from September to March. 5 

Taru the Earth moves round its own Axis, not 
the Sun and Stars round the Earth, may appear from 


this ſingle Confideration. All the Planets revolve in 


more or leis Time, as their Orbits are greater or leſs. 
If then they moved round the Earth, they muit revolve 
in unequal times, according to their Orbits; not all MI 
in the fame time, in four and twenty Hours, as they 
ſeem to do. Therefore they do not move round the 
Earth, but the Earth, as the reſt, round its own Axzs. ig 
Tur it moves alſo round the Sun, appears thus. 
All Bodies, which turn round each other, muſt gravi- | 


vitates to the Earth, ſo muſt the Earth to the Sun. 
Again, it is demonſtrable, that when two Bodies gra- 
vitate to each other, without approaching each other 
in right Lines, they both turn round their common 
Center of Gravity. But the Earth being no more |ig 
than a Point to the Sun, the Common Center of theſe a 
two Bodies, will be within the Body of the Sun itſelf, 
and not far from the Center of it. The Earth there- 
fore turns round a point which is in the Sun: Conſe- 


quently round the Sun. Indeed to ſuppoſe the 
Earth at reſt, deſtroys all the Order and Harmony of 


3 
A * 
3 
N 
9 89 
7 
SNL 
8 
9 3 
4: * 


C33 1 


Ine Univerſe, annulls its Laws, and ſets every Part af 

Fariance with the others. It renders the Motions of 
'a, Ihe Planets utterly inexplicable, which are otherwiſe 
5e. plain and imple. 
BZ Nos is the Motion of the Earth, * is vul- 
Early ſuppoſed, contrary to any Part of the Scypture. 
No other Ideas are to be aflixt to the words of Scrip- 
ure, than ſuch as occur to one who looks at the thing 


es, ſpoken of. By the Sun's Ri/ing therefore when men- 
ay ioned in Scripture, we are to underſtand no more, 
ed Wban the Sun's appearing again in the Horizon, after 


ze had been hid below it: And by his Setzing, his 
Renting to appear. And when the Sun and Moon are 
at aid to and /Hl, it means only, that they did not 
nth Thange their Situation in reſpect of the Earth: that 
de, he dun ſtill appeared juſt over Gibeon, and the Moon 
ö er the Valley of Ajalon, If it be ſaid, ©* But 
Pavia ſpeaks of the Sun running its cour/e,” we may an- 
Ker over and above, the Word here uſed does not 
mean the Orb or Body of the Sun, but always his 


Nays or Beams, 


in wo 7 2. Ons of the moſt conſiderable Parts of the Earth 

in zs the Mountains, There is a remarkable Irregularity 
G. | "In their Figure, and (fo far as we can judge) an entire 
ve ; egle& of Order in their Situation. The far greater 
all Fart of them are hollow, and contain Beds of Stone, 
&y Metals or Minerals. And doubtleſs ſuch they were 
he From the Creation, altho? perhaps not ſo high, ſteep 
8. dr rugged, 


18. For theſe vaſt Maſſes are not, as ſome have Sup- 
i- poſed, mere Incumbrances of the Creation; rude and 
'a- Eſcleſs Excreſcences of the Globe; but anſwer many 
A Pcellent Purpoſes. They are contrived and ordered 
y the Wiſe Creator, for this grand Uſe in particular, 
% diſperſe the moſt neceſſary Proviſion of Water, to 
gl Ports of the Earth: without which neither Animals 


Huld live, Plants grow, nor perhaps Foſſils receive 
eſe a ny Increaſe. For was the Surface of the Earth even 
If, Ind level, there could be no Deſcent for the Waters, 


ut inſtead of gliding along thoſe gentle Declivities, 
quite 
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ces with Water, and for carrying off the Superfluity of 
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* bs. 
quite down to the Sea, they would drown large Trac; 
of Land, and then ſtagnate and putrefy. 1 
INDEED without Hills, as there could be no Rivers, 
ſo neither could there be any Springs, which we con- 
tinually find in or near high Grounds, very rarely on 
Spacious Plains. When we do find any there, it i 
generally at great and inconvenient Depths. And 
even theſe are probably owing to Hills, either near, 
or at ſome diſtance : As we may gather from the im- 
petuous manner wherein theſe ſubterraneous Water; 
break out, when Wells are dug in the Lower Auſtria, . 
or in ſeveral parts of ral. And if there are 
ſome Iſlands, which ſeem void of Mountains, and 
nevertheleſs are well watered, in reality the whole 
Maſs of Land, is no other than One Mountain, deſ- 
cending gently and imperceptibly down, from the 
Midland Parts to the Sea. : "2 
ConsIDERING this, there are two or three Acts off 
Divine Providence, which are highly obſervable, 
One is, that all Countries throughout the World, 
ſhould enjoy the great Benefit, of Mountains placed 
here, and there, at due and proper Diſtances. Ac. 
cording to the natural Courſe of things, when the: 
Earth and Waters were ſeparated, and ordered to their 
reſpective Places, the Earth would have been of one 
even Surface. The ſeveral component Parts thereoſf 
muſt have ſubſided according to their ſpecific Gravities, 
and at laſt have formed a Fe, even, ſpherical Sur- 


face, every where equidiſtant from the Center of the 


Globe. But that inſtead of this Form, it ſhould jet 
out every where into Hills and Dales, is a manifeſt 
Sign of the eſpecial Providence of a wiſe Creator. 
Another Sign of this is, that throughout the whole 
Earth, the Parts fartheſt from the Sea are the higheſt :M 
An admirable Contrivance both for ſupplying all pla- 


Tho -- 85 
Axp as the Mountains themſelves are naturalhth 


diſpoſed to be drier than the low, Grounds, ſo Natur 
has provided for them, a more plentiful ſapply off 
Moiſture, unleſs for that very ſmall Part of them which 
| | | aſcent 
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end above the Clouds and Vapours. For beſide the 


Pountains which water them continually, they have 
nore Rains and Dews than the Valleys. They are 
Ruch more frequently covered by Fogs ; and by ſtop- 
{Ping and compreſſing the Clouds, as well as condenſ- 
ug them by their greater Cold, they procure all the 
Rain they want. 3 
im Bur how were the Mountains formed, after the 
Flood had diſſolved the terraqueous Globe?“ Probably 
mus. The ſmaller Hills might eaſily be aggregated 
Py the mere force of the Water, But the Mountains 
Peing of a denſer Subſtance, ſeem to have been elevat- 
ed from beneath, in a convex form, by the violent 
Force of ſubterraneous Wind, Water and Fire, heaving 
them up and ſcattering them abroad in ſo many pro- 
Btuberances. And if this was done before the Sub- 
ſtance of the Stones became fixt and indurated, then 
It is no wonder, that the external Wind likewiſe, 
ſhould leave ſo manifeft tokens, of its vehement Im- 
petuoſity, in the Extent and outward Figure of them. 
This gives an eaſy, natural Account, for the innume- 
able Fiſſures, Chaſms and Diſruptions, whereby ſo 
in many Mountains are as it were ſawn aſunder, either 
acroſs or length-ways. And hence many ſuch Aper- 
WE ures in the Mountains, are filled with a ſlimy Mat- 
ter, which was afterwards indurated. In ſome of the 
Mountains of Nor auay, this projects in a Range, about 
an Ell in breadth, betwixt the other ſtony Strata, thro? 
jeigthe whole length or bulk of the Mountain, and from 
feſtügthe Variety of its Colours, makes a very pleaſing Ap- 
pearance. Of theſe Veins ſome conſiſt of Marble or 
le Alabaſter, ſome of Agate, ſome of white, red or blue 
Stone, which eſpecially toward the Sea, where the 
Rocks are bare, form many curious variegations. 
Hence likewiſe there remain on the Surface, many de- 
tached Blocks and Fragments, ſcattrred not only in 
the Valleys and Crecks, but on the tops of the higheſt 
lountains. Many of theſe are of the bulk of a com- 
mon Houſe, and conſequently too ponderous, to have 
Peen raiſed to ſuch an immenſe height, by the hands 
r art of Men, = | | 
vol. II. * „ 
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Bur the largeſt Mountains may have been formed 
Cit | in the following manner. The Sea- Waters doubtleſ : 
'Þ remained ſome time on the Earth: and during that 
1 time the Surface of the Earth was the bottom of the 1 
1 Dea, where every thing paſſed in the ſame manner as 
i pPuatſes at the preſent bottom of the Sea. Now the Sea 5 
5 bas always had a flux and reflux, and that moſt violent 
5 under the Equator, where likewiſe the Earth's Motion 
1 cauſes a greater centrifugal force than any where elſe, 
1 Suppoſe then the Earth was at firſt quite round, yet 

its diurnal Motion, with the flux and reflux of the 

Sea, would have raiſed by degrees the Parts near the is 

Equator, by amaſſing there Shells, Mud and Earth, | 4 

And as this is . daily, the Water would] 1 

carry at each time a ſmall quantity of Matter, which 
afterward ſinks to the hottom, and forms thoſe parallel 

Strata, which are every where found. 5 

Tnus in fact. On many Shores the Flux brings 
a great number of things along with it, and leaves 
them there. So that while it inſenſibly covers ſome 
Lands, it abandons others, after adding thereto Shells, 
Earth and Sand, which gradually accumulating, make 
a Part of the Continent. ; 
Ox a coaſt againſt which the Sea beats violently, it | 
carries a little Soil away at each tide. Yea, even 
| Where it is bordered with rocks, it wears them away 
by little and little. Theſe Particles the Waters carry 
to a certain diſtance, where they fink in the form of a 
Sediment, and form the firſt Stratum, which will 
ſoon be covered by another, and ſo with more and | 
more. Hence in time a Mountain will be formed | 
in the bottom of the Sea, entirely likg what we ſee on 
the Land. | 
Sucn Eminences lying in the ſame Direction with 
the Waves that produced them, form by degrees 
a Chain of Mountains. But how come Mountains 
whoſe top is compoſed of Rock, to have only Earth or 
Sand for their Baſe, which may often be ſeen in the 
neighbouring Plains, to a conſiderable Diſtance? ?? We 
anſwer, the Water firſt tranſported the Sand that 
formed the firſt Layer at the bottom of the Sea. After- 
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ard the more firm and weighty Subſtances were at- 
Racked, and brought by the Waters in an impalpable 
Powder. And this powder of Stone formed the rocks 
F the 2 hich now cover theſe Eminences. | 

Tusk Cauſes act with more force under the Equa- 
Sea bor; as the Winds are there more uniform, and the 

rides more violent: And accordingly the greateſt 
Chain of Mountains is near the Equator. Thoſe of 
Afßric avd Peru are the higheſt we know, which after 
yet 4 raverſing whole Continents, ſtretch to very conſider- 
che! ble Diſtances, under the Waters of the Ocean. The 
Mountains of the North are no more than Hillocks, 
hen compared to theſe. Moreover the number of 
Iſles in the Northern Seas is inconſiderable, while 


: there is a vaſt Quantity under the Torrid Zone: And 


- 


oe an Iſland is no mote than the top of a Mountain. 

II is then doubtleſs the General flux and reflux of 
des the Sea, which has produced the greateſt Mountains. 
— But others we may aſcribe to Currents, Winds, and 
i other irregular Agitations of the Sea, which muſt by 


2 Bur how ſhall we account for the formation of the 
ts Iron Mountain, near Taberg, in Sweden ? It is ſituated in 
a mountainous part of the Country, covered with Sand, 


434 near forty Leagues from the Sea. It. is an entire Maſs 
$ of rich Iron Ore, the perpendicular Heighth whereof is 
; q above four hundred feet, and its Circumference three 
i q Engliſb miles. Oppoſite to it is a Valley, thro' which 
- flows a ſmall River. No Ore is found beyond the foot of 


it, nor on the neighbouring Plain, ſo that it appears as 
if the Mountain had been artificially laid on the Sand. 
For it has no roots, like other Mountains, nor does its 
Subſtance penetrate the ground, It has all over, many 
perpendicular and horizontal fiſſures, filled with pure ſand: 


In tte inner Parts whereof Bones of Stags and other Ani- 
e mals are found. 1 

No Hypotheſis hitherto advanced to account for the 
it formation of Mountains, will at all account for this. 
5 = C4 The- 
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Lakes, receiving many large Rivers. When the Water + 


COTE 


The bones found Wees ſhew it was owing to ſome ru. 
inous Cauſe. But what that Cauſe n muſt in all pro 1 
bability ever remain a Secret. f 
No leſs unaccountable are ſome of the Mountains i in 
Iceland, termed by the Natives, Fetcler. From the _ a 
of theſe continually flow large fireams of a thick, 4 7 | 
ſtinking Water. Thefe occaſion Lakes which increaſe | in“ 
bulk, and again diminiſh, and change their nonumy 
almoſt every day. Hence Paths are feen in the Sand 


made by Travellers that pafled the day before. When 2 


followed, they lead to a large e or lake, which 5 
obliges them to go two or three miles round, and then 


they come to the very path oppoſite to that which they | 8 


were obliged to leave. But in a few days the lake is, 5 
as it were vaniſhed, and the interrupted Path appears 
again. 8 
Ir is now well known that the Snows and Rains which i 53 
fall on the Meuntains of the Moon, fo called, in Afric, are 


the rea] Source of the River Vile, which remained a Se- 


cret for ſo many Ages. The Cataracts of Nils, are 
likewiſe now well known, but are probably leſs remark- 
able than that of Niagara in Canada. The Fall of this 
is about ſix Leagues from Fort Niagara. "The whole 
Cour ſe of the River for two leagues and an half below 

the Great Fall is a ſeries of ſmaller Falls, one under an- 
other. The Rocks of the Great Fall croſs the River in 
almoſt a Semicircle. Above the Fall, in the middle of 
the River, and parallel with the fides of it, is an Iſland 


above 400 yards long. The lower End of this Iſland is 
juſt at the perpendicular Edge of the Fall. On both 


ſides of this Iſland runs all the water that comes from the 
Lakes of Canada, which indeed ate rather Seas than 


approaches the Iſland, it runs with an amazing Swiftneſs, 
and before ii comes to the Fall, is quite white, and in 
many places, is thrown high into the Air. Looking up 
the River from the Fall, you fee it is exceeding ſteep, 
reſembling the Side of an hill. When this vaſt Body of 
Water comes to the Fall, it throws itſelf down perpen- 5 
dicular. To fee this ruth headlong down fo prodigious 
a Precipice, ſtrikes the Beholder in a manner not to be 
expreſt. Ir 


( 29 ) 
4 Ir falls one hundred and thirty · ſeven feet. When the 


vater is come down to the bottom, it leaps back to a 
great height in the Air: At a little diſtance it is white as 


s in now, and boils like a chaldron. The Noiſe of it in 
tops fair weather is heard fifteen Leagues, yea, many times 
oty, at Niagara, From the place where the Water falls, 
e in abundance of Vapour riſes, reſembling a very thick 
ance ſmoke. When it is calm this riſes high in the Air. If 
and A ou go into this vapour, in a few minutes you will be as 
hen wet as if you had been under water. In a calm Morn- 
ch ing, you may fee it riſing in the Air, at the diſtance of 
hen many Leagues. And a Perſon unuſed to it, would be 
hey * pt to think, that all the Forelis thereabouis were on 
e 18, re. b | 


3. A Body that yields eaſily to the touch, and 
whoſe Parts making but little reſiſtance againſt being 


divided, move among themſelves with great Facility, 


is uſually termed a Fluid. Liquids are a ſort of Fluid 


ole | 
ow their Weight, and the inteſtine Motion of their Parts 
all manner of ways. That they have ſuch a Motion 
plainly appears, from their diſſolving hard Bodies. 
Put a Piece of Copper into a Glaſs of Agua. fortis, and 


1 5 


ind there is fitſt an efferveſcence, then the Copper di- 


| is miniſhes, and at laſt diſappears. And what ſtrong 


oth Waters are with regard to Metals, other Liquids are 
the to other Subſtances. Each of them is a diffolvent, 
dan more or leſs, according to its component Particles. 
ter Now it is plain that Diſſolution ſuppoſes Motion, and 
eſs, is the effect of it. There is therefore in all Liquors 
in an inteſtine Motion, from which this Effect reſults. 

up Water is a tranſparent Liquid, capable of Heat and 
2p, Cold, and of being rarefied into Vapour. But it is 
of not capable of being condenſed. by any Method yet 
-n- known. It is of itfelf without Smell or Taſte, and 
bas liable to Putrefaction. It is heavier by many degrees 
be than Air, and inſinuates where Air cannot enter. 


Ir 8 CC ; Theſe 


1 ; 
Theſe Properties do unqueſtionably Apen on the Pi. 


gure and Texture of its Parts. But theſe, after our : 
moſt curious Reſearches, it is not poffible to know | 
with certainty. We can only conjecture, that they 
are ſmall, round, ſmooth, and in perpetual Motion.“ 
Dr. Beerhaave ſays, No one ever yet ſaw a drop of if 
pure Water. It is never pure from Salts. For all 
Water contains Air, and a!] Air contains Salts. * 

War ſeems to be diffuſed every where, and mixt I 
with all Bodies. Fire itfelf is not without it. Place 
Salt of Tartar near the hotteſt Fire, and it will inen 15 
Water, and thereby, in a ſhort time, conſiderably in- 2 
creafe in weight. So a pewter Veſlc] with Ice in 1, 7 
brought up from a cold Vault into the hotteſt room, 
in a dry Summer-day, is immediately covered with Þ 
little drops of Water, which is gathered from the Air, 
and condenſed by the Coldneſs of the Ice. 

IxpeeD the Quantity of Water which is afforded by | 
the dryeſt Bodies is furprizing. Oil of Vitriol Jong 
expofed to violent Fire, to ſeparate it from al] its 4 
Water, by only ftanding a few minutes in the Air, 
will afford as much as at firſt. . Hartſhorn kept forty 
Years, and turned as hard and dry as any Metal, ſo as 
to ſtrike fire with a flint, yet diſtilled in a Glaſs Veffel, 
will yield an Eighth Part of its Quantity in Water, 7 
Bones dried five and twenty years, and almoſt as hard 
as Iron, have by Diſtillation yielded half their 1 
in Water. Yea, the hardeſt Stones, ground and diſ- 
tilled, always afford a poi tion thereof. All Ani- 
mals and Vegetables grow out of Water and Salts, 
and by Putrefaction return to the ſame. 77 

Tux chief Properties of Water are, 1. It is, next to 
Fire, the moſt penetrative of all Bodies, So that a vel- 
ſel thro? which Water cannot paſs, will contain any 
thing. Only ſome Oils will paſs thro” thoſe wooden 
Veſſels, which contain water. Not that their particles 8 
are more penetrative; but thoſe Woods abound with 
Rozin. This the Oil diſſolves, and then makes its way | 
thro* the Spaces left thereby. Water alſo by degrees 
makes its way thro? all Wood, and is only retainable by 
Glaſs and Metals, It finds its way where Air cannot, 

as 
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Fi. Is thro! Leather, which Air cannot pen-trate. Again, 
our Mir may be retained in a Bladder. but Water ooſes thro?®; 


mo 


* 


We, 


ow ea, Experiments ſhew, it will paſs thio' Pores ten times 


7 0 * » . =O . 5 
hey ſmaller than Aur will. By this very Quality it is fitted: 


on. Wo enter into the Compoſition of all Bodies, Animal, 


N 


) of Vegetable and Foſſib; with this peculiar Cireumſtance, 
all that by a gentle Heat it is {-parable from them again. 


y this, joined with its Smoothneſs, it is fit to convey- 
\ixt the nutritive Matter of all Bodies. Paſſing fo readily, 
ace te it never ſtops up the Pores, but leaves room for the fol- 
»1be Flowing Supplies. And yet 2. Water, which fo eafily ſe- 
5 patates from moſt Bodies, firmly. colteres with ſome 2 
Vea, binds them together in the moſt ſolid Maſſes. So, 
mixt with Aſhes, it gives the utmoſt Firmneſs. The 
ith Aſhes, for inſtance, of an Animal, wrought up with. 
Air, pure Water into a Paſte, and baked with a ſtrong Fire, 
grows into a Coppel, which bears the utmoſt Heat of a 
by Refiner's Furnace. It is in truth, by the glutinous Na- 
»ng ture of Water alone, that our Houfes ſtand. For, take 
its this out of Wood, and it becomes Aſhes ; out of Tiles, 
Air, and they become Duft. | | _ 
rty 3 Invee all the Stability. and Firmneſs in the Univerſe, 
as are owing to Water alone. Thus Stone would be inco- 
Tet, herent Sand, did not Water bind it together. And thus. 
er, 7 of Water and Clay we make Earthen Veſſels, of the ut- 
ard moſt Hardneſs and Cloſeneſs, And theſe, tho” appear- 
ght. ing perfectly dry, yield when diftilled an incredible 
diſ. Quantity of Water. The fame holds of Metals, Par- 
\ni- ings or Filings of which by Diſtillation yield Water 
Its, plentifully. Yea the hardeſt Stones, Sea-falt, Nitre, 
Vitriol, are hereby ſhewn to conſiſt chiefly of Water. 
t to Hence we learn, that the component Particles of 
veſ. Water are 1. Infinitely ſmall, whence their penetrative 
any Power, 2. Exceeding ſmooth and ſlippery. Hence their 
den Fluidity, and eaſy Separation from other Bodies. 3. 
cles Extremely ſolid. 4. Perfectly tranſparent: 5. Hard, 
vith rigid and inflexible: as appears from the abſolute Impoſ- 
vay We fibility of compreſſing the. . 
ces SALTs melted in Water, do not fill the Veſſel in pro- 
by portion to their bulk. It follows, that there are Spaces 
10t, between the Particles of Water, to admit thoſe of the 
as | | ; Salt. 
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Salt. Hence alſo we gather, that the watry Particles 5 
are extremely ſolid and inflexible, fince notwithſtanding 
thoſe Spaces, no power can compreſs, or force them 


nearer each other. ; 


4. Wu the Particles of Nitre that float in the Air, | 
wedge the Particles of Water together, they become Ice. 
The Air lodged in the Pores of the Water, is then i 
greatly expanded. Hence the Water is lighter than be- 


fore: But at the ſame time it is leſs tranſparent : Perhaps 


becauſe the Paſſage of Light is hindred by the interpoſal | 


of thoſe nitrous Particles. | 


Ir is obſervable, 1. That all Liquids, except Oil, di- 
late in freezing and grow lighter. Nay, even after they 
are thawed, they are conſiderably lighter than before: 
2. That Water will not freeze i» vacuo - 3. That Water 
which has been boiled does not readily freeze: 4. That 
Water covered with Oil of Olives does not freeze readily ; 
covered with Nut. oil, not at all: 5. T'nat Nut- oil, Oil 
of Turpentine and Spirits of Wine will not freeze at all: 
6. That frozen Water is covered with Wrinkles, ſome- 
times like Rays drawn from a Center to the Circumfer- 


encèe. 


Tao! Fluids are dilated near a Tenth of their Length, 
Metals are ſhortned by Froſt. If Veſſels made of Metals, 


however thick and ſtrong, be filled with Water, cloſe : 
ſtopt and expoſed to Froſt, the Water will burſt the Veſ- 


fels. A ſtrong Barrel of a Gun, thus filled and ſtopt, 


will rend the whole Length. *4 
| | IT 
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d Ds. Plot obſerves, that Rivers are always found to freeze firſt 


at their bottems. The ſame is obſerved by Watermen in the Thames, | 


who not only feei it at the bottom with their pcles, ſome days be- 
fore the Surface is froze over, but ſee it riſe up from the bottom, ſo 


as to dart up in pieces edge- ways, half a foot, ſometime a foot above 
the Surface. In this Poſture it continues a little time, and then 
turning flat upon the water, ſwims along the Stream, *tiil it meets 


with other pieces, which if the Froſt continues, all harden into one 
*till the river is froze over, 


© Ix a part of the Thames, where there was very little Stream, I 


found the Water, (ſavs Dr. Hale) in a cold Morning froze one fifth 
of an inch thick, under which I faw a bed of Ice at the bottom. 


Breaking away ſome of the upper Ice, I took vp ſome of the lower 
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| Tr has been commonly ſuppoſed, that Fluids not only 
A Pie. but evaporate by Cold. And this has long paſſed 
den For an inconteſtable Truth. Vet it is altogether a Miſtake, 
From later Experiments it undeniably appears, 1. That 


Air, Cold does not increaſe but leſſen the Evaporation of 
Ze. Water, if it be not expoſed to the Agitation of the Air: 
hen BY E. That the Evaporation of Water depends on an inteſ- 


tin Motion, which it preſerves as long as it is liquid, 
. and that the Air only contributes thereto, by continually 
tranſ porting the Particles detached from the Surface, and 
= | Sad giving other Particles room to diſengage them- 
ſelves: 3. That frozen Water does not evaporate at all, 
Bf it be kept from the Agitation of the Air: 4. That the 
WDiminution obſerved in Ice expoſed to the open Air, is 


x 


cer not from any Evaporation, but is the effect of a fine. 
ha W Raſping by the Wind, rubbing againſt it and carrying 
oi off its finer Particles. And what is thus detached fram 


Ice is only a very fine Duſt, not more different from Ice 
' 1 ; Than the Duſt of Free- ſtone, cut, from the Stone itfelf, 
Tra1s Duſt Carried by the Wind produces intenſe Cold. 
Nor is it always invihble. The Air near Hudſon's Bay 
s often filled with Particles of Ice, fine as Hairs and 


., | ſharp as Needles; which if they ſtrike againſt the Hands 
0 % or Face, pierce the Skin and occaſion painful Bliſters. 
Tel © The natural State of this Globe ſeems to be, in an 


intermediate degree between Heat and Cold. And this 
Natural Warmth of the Earth is what ſecures many 
Springs from being frozen: The Froſt in England ſeldom 
fy penetrating 
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Ice, which was about half an inch thick. It adhered cloſe to the 

bottom, where the Stones and Sand were incorporated with it. 
When it freezes to a conſiderable thickneſs, it will raiſe up with it 
from the bottom, the Fiſtermen's oſier wheels, altho they are ſunk 
1 don with Stones or Bricks tied to them“ 

„ SrAN DIN G Waters indeed freeze firſt at top, becauſe they are 
oldeſt there : Whereas in a Stream the upper and Jower Waters be- 
Eng continually blended together, are equally cold; and the upper 
ater meantime having more Motion, cannot freeze ſo ſoon. But 
here, where the Motion of the Water was fo ſmall, its Surface was 
froze as well as the bottom, tho' not ſo thick : Whereas the main 
River, where its Motion was greater, was not froze over, the 
akes of Ice were continually Rag trom the bottom.“ 


4 


penetrating the Earth, more than fourteen Inches below 
the Surface. Even in Sæbeden bubbling Springs do not 
freeze at all, while the ſtanding Waters freeze three Eils | 
deep. | | 3 8 

Ix the Lakes of Saveden the Ice often cracks, with a 
Rupture nine or ten feet deep, and many Leagues long, 
and with a Noiſe like Cannon. Hereby the Fiſhes get 
Air, fo that few of them are deſtroyed. In Me/cow the 
Earth is often cleft by the Froſt, a foot broad and many 

ards long. In the Mountains of Swi/irlarnd, there 
are vaſt Maſſes of Ice, which have lain there for many 
| Centuries. At certain times theſe crack, and by thoſe 
Cracks one may gueſs at the immenſe Thickneſs of them : 
Some of the Cracks being 3 or 400 Ells deep, tho? none 
of them have ever gone thro' the whole thickneſs of the 

Ice. 
Wer need not then be ſurprized, at the effects of ſevere 
Froſt on Trees and other Vegetables. How theſe are 
hurt in hard Winteis is eaſily underſtood, if we conſider, | 


that Water when frozen, takes up more Space than it; 


did before; that all Trees, eſpecially thoſe that ſhed 
their Leaves, drink in a large Quantity of Moiſture. in 
Summer, and that the Veſſels of ſmall Twigs are larger 
in proportion than thoſe of the Trunk, and conſequently 
contain more Moiſture, It follows, that being ſurprized 
by an bard Winter, before their Juices are diminiſhed, or 


changed into a glutinous nature, which does not fo eaſily 


freeze: The Veſſels of the Tree muſt neceſſarily burſt. 
Conſequently their Juice muſt be extravaſated, and ſo 
cauſe, as in Animals, the Death of the Tree, by a kind 
of bleeding, which nothing can ſtop. | 

Is the great Froſt in 1683, Oaks, Aſhes and Walnut- 
trees were cleft in two, and frequently with a terrible 
Noiſe: And hot only their Bodies, but their Branches. 
and Roots alſo. In 1708, the Froſt was almoſt thro? all 
Europe, except Scotland and Ireland. All the Orange- 
trees and Olives in Iraq, Provence and many other Coun- 
tries periſhed : And all the Walnut-trees in France, with 
an infinity of other Trees. In England moſt of the Bay- 
trees, Hollies, Roſemary, and even Furze periſhed, 


The Sap alſo of Wall- trees ſtagnated in the 8 
an 


1 
and produced Diſotders reſembling Chill-blains. And 
the very buds of the finer Trees were quite killed, and 
turned into a kind of mealy Subſtance. - 0 
In 1728, toward the End of November, the Winds 
| blew exceeding cold, followed by ſo heavy a Snow, as 
in one Night broke off large Arms of many ever-green 
Trees. At this time alſo, there was a gieat number of 
large Trees diſbarked. Two Veſt-India Plane-trees, in 
particular, in the Phyſic- Garden at Che//ea, which were 
near forty feet high, and a fathom in circumference, 
were difbarked almoſt from the bottom to the top, on 
the Weſt-Side of the Trees. And it was obſervable, 
that whatever Trees were diſbarked, it was on the Weſt 
or South-welt Side. 

Tar Bodies of Ice in the Northern Seas, near Hudſon's 
| Bay, are furprizing : Some of them are immerſed an 
hundred fathoms or more, under the Surface of the 
Ocean. They ſtand a fifth or fixth Part above, and are 
three or four miles in circumference. Theſe float- 
ing Mountains owe their durable Nature, to a Cauſe not 

— obſerved; that is, to their not being common 
Ice, but the Ice of Sea-water. If a Phial of Sea- water, 
be expoſed to the Air in froſty Weather, till Flakes of 
Ice are formed therein, and then ſet in a warm Room, 
ſtill the Flakes will remain a long time undiſſolved. And 
if they are taken out, and expoſed at a ſmall diſtance to 
the Fire, they will not run into Water, as common Ice 
would do, but will by degrees evaporate, leaving only a 
Iictle white Salt, It is eaſy then to conceive, that the 
immenſe Maſſes of this Ice, found in the Northern Seas, 
will continue undiſſolved throughout the Year, and at 
the Return of the freezing Seaſon, grow larger and larger 
every Year, by the freezing of more Ice about them. 

{ Ox the contrary, there are ſome Waters, which will 
not freeze at all, The Lake Ne/s in Scotland never 
freezes, be the Winter ever ſo ſevere, Yea, while every 
thing round is frozen, its Waters run ſmoking for fix 
miles down the River into which they are diſcharged; and 
from this Smoke there riſes a ſort of Fog, which over- 
preads the Country for ſeveral Miles. Near the Lake 
Sa Mountain, on the Summit of which there is another 
--.. Lake, 


ä 

Lake, which is always full, Summer and Winter. Due 
Weſt from the River, there is another Lake, two miles 
long and ſix broad. The middle of this is ſometimes 
dry, and then plainly appears to have been once an inha- 
bited Country. There are many Tumuli to be ſeen under 
Water, one of which is acceſſible at low Water. And in 
this Urns have been found, which leave no room to 
doubt of their having been Burial- places. 2 

TRERE are likewiſe in Scor/and other Lakes, which 
freeze only at peculiar Seaſons. A little Lake in Straber- 


rick, never freezes over, be the Froſt ever ſo ſharp, ll 
February. But after the firſt Part of this Month, a 


flight Froſt will freeze it over in a Night's time. There | 


are alſo two other remarkable Lakes, in the ſame Coun- 
try. The one, Loch Monan, which is conſiderably 
large, obſerves the ſame rule, freezing over in February 
with a flight Froſt, but never before, be the Seaſon ever 
ſo rigorous. The. other in S:rag/aſh has a contrary 
quality. It hes between two high Hills, and is itſelf 


conſiderably above the level of the reſt of the Country, | 


This freezes continually, having Ice in the middle, even 
in the hotteſt Summer Months, while the Sun by reflection 
from the Hills on each ſide, gives a very conſiderable 
Heat. There are many other Lakes in the neighbour- 


ing Country, which yet have no ſuch Property: So that 


this, and the Property of the two other Lakes, muſt be 


_ owing to ſome p-culiar Cauſe. The Herbage about the 


fides of the Lake laſt mentioned, has a kind of perpetual 
Spring, which continues thoughout the whole Year, and 
is much eſteemed by the Country-People, for feeding 
Cattle in one Monti, more than the beſt Land in the 


Country will do in TWO. The Lake is very deep, and 


the Water does not manifeſt any particuliar Quality. 
F. Rain, Snow and Dew, which riſe inVapours both 
from the Earth and Waters, deſcending on Hills, ſin«x 
thro? the Earth, till they meet with a bed of Clay or 
Stone. This retains the Water and gathers it together, 
in a larger or ſmaller Baſon, *till running over the edge, 
it makes itſelf a wey, and riſes in a Fountain. Hence 
iſſues a Rivulct, many of which joining together, con- 
| ſtitute 
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ſtitute a River, which continues its courſe, till it empties 
itſelf into the grand Receptacle of Water, the Sea. 
Bur it has been 1 « Is there a ſufficient Quan- 
tity of Vapours raiſed, in the ordinary Courſe of Nature, 
to ſupply the Demand of Fountains and Rivers?” We 
anſwer, There is abundantly ſufficient, from the Surfac:: 
of the Sea alone, leaving the Earth out of the accous.. 
For it has been ſhewn by clear Experiments, 1. That 
Water ſalted to about the ſame degree as Sea-Water, 
| andexpoſed to aHeat equal to that ofa Summer's Day, did- 
from a Circular Surface, eight inches in Diameter, eva- 
| porate ſix ounces in 24 Hours. If fo, the thickneſs of a 
{kin of Water evaporated in two Hours, is the 5 zd part 
of an inch. But were it only a 6oth, it would 2 — 
the Lenth of an inch in two Hours. And on this prin- 
| ciple, every Ten ſquare Inches of the Surface of Water, 
yield in vapour a ſquare inch of Water daily: Each 
ſquare foot, half a Pint: Every Space of four foot ſquare, 
a Gallon; a Mile Square, 6914 Tons: A Quantity | 
abundantly ſufficient to furniſh, both Dews, Rains, - 
Springs and Rivers. So that we need not have recourſe 
| for Supplies to the great Abyſs, whoſe Surface, at high 
Water, is ſurmounted feveral hundred feet, even by or- 
| dinary Hills: Ard ſome thouſands, by thoſe vaſt Moun- 
© tains, from whence the largeſt Rivers take their Courſr. 
 NgveRTHELESS we may allow a different Riſe to 
thoſe Springs, Which ebb and flow with the Sea: As 
likewiſe to thoſe Lakes, whoſe Water is Salt, and which 
have Sea-fiſh in them, altho' they have no Communica- | 
tion with any Sea, by any viſible Paſſage. | 
To explain this a little more at large. It is evident 
from experience, that a Vapour is perpetually riſing 
from the Sea, Rivers and Lakes. The Winds carry this 
Vapour thro? the Atmoſphere, in the form of a Cloud or 
Miſt. When it meets with a colder Air, or is ſtopt by 
Mountains, it condenſes, and falls to the Earth. As it 
falls, it finds ſeveral Chinks and Crannies, thro' which 
it inſinuates into the Mountains, and lodges there, till 
increaſing its Store, it burſts out and takes the name of 
| a Fountain, 
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Tur this is really the caſe, will eaſily be allowed, 
by all who ſeriouſly conſider, 1. That the Vapours riſing 7% 
from the Sea, are more than ſufficient to ſupply both the 
Surface of the Earth and the Rivers with Water, 2. That 
the Mountains, by their particular Structure, arreſt the 


Vapours that float in the an and having col. 
iced them in their Reſervoirs, diſmiſs them again thro 
their fides, either in perpetual or intermitting Currents. 


Wirz regard to the firſt, It has been ſhewn, that 


every ten ſquare inches of the Surface of the Sea, yield; 


a Square inch of Water daily; Every Square Mile 6914 
Tons; and perſuing the ſame proportion, every Square 

Degree (or 69 Erglifh Miles,) will yield 33 Millions of {© 
tons. Now if we ſuppoſe the Mediterranean to be forty MP 


Degrees long, and four broad at a Medium, (which i; 
the leaft we can ſuppoſe) its Surface will be 160 ſquare 


Degrees: From whence there will in Summer evaporate 


daily 5280 Millions of Tons. 


Taz Mediterranean receives Water (to ſay nothing of 
ſmall and inconſiderable Streams) from Eight large Ri- 
vers, the Ierus, the Rhine, the Po, the Danube, the 
Neifter, the Bory/thenes, the Tanais and the Nile. Now 
ſuppoſe each of theſe conveys ten times as much Water 


to the Sea as the Thames. The Thames has been ſhewn, 


to pour daily into the Sea 203 Millions of Tons. There- 7 
fore all thoſe Rivers will produce 1827 Millions of Tons. 


But this is little more than one Third of the Quantity 


daily evaporated from the Sea. How prodigious a | 
Quantity then remains for Rains and all other purpoſes ? 
Le us obſerve, Secondly, how the Mountains arreſt, 
and collect theſe Vapours, and then diſcharge them is 


Springs. | ; | 
Taz Tops of Mountains in general abound with in- 


equalities, Cavities, Grottos and gaping Cells. The! 


y their pointed 


floating Vapours are ſtopt by theſe and 


Summits, and being condenſed thereby, precipitate in 
Water, eaſily penetrate thro' Sand and lighter Earth, 
and gather in Baſons of Clay or Stone, till they over- 
flow and work a paſſage thro” the Side of the Mountain. 
Arp yet we need not deny, that ſome Springs may 
ariſe from the Sea, or the Great Abyſs: Thoſe in -_ 
cular, 


(:39. ) 
eolar, which at all times afford the ſame Quantity of 
Water. Some of theſe are found in almoſt every Country. 


0 rbere is one near Upminſter in Eſſex ; which in the | 
the greateſt Droughts, and when all the Brooks are dried 
ba up, is little, if at all diminiſhed. And in the wetteſt 
he Seaſons, it is not increaſed, unleſs violent Rain falling 
of. to it, or running into it from the higher grounds, raiſe 
ro it for a day, or a few Hours, 


As to the Manner how the Water riſes in ſuch Springs 

it may eaſily be repreſented, by putting a ſmall Heap of 
and in 2 Baſon, and then pouring in Water. Here the 
Pand will repreſent the dry Land, and the Water the Sea 
Pound about it. And as the Water in the Baſon riſes, to 

or near the top of the Heap, juſt ſo do the Waters of the 

Pea riſe, to the top of the Land with which it commu- 

Mmicates. | „„ ; 33 EEE 
6. Sour think the Earth intirely covered 2% Sea, till 
Wat the Deluge {he fountains of the great deep were broken 
. And it is highly probable, there is ſtill an Abyſs of 
Vaters within the Earth, which has an uninterrupted. 
ECommunication with ſome Part of the Outward Sea: 

he Mediterranean in particular, which has no viſible 

ED utlet, while it receives ſo many vaſt Rivers, with an 
Immenſe Quantity of Water, continually pouring in 

hro' the Straits. 5 

Tu immediate Cauſe of the Deluge, was probably 
at Comet, which (as Mr. V hiſton ſhews) paſſed toward 


ty Ihe Sun, juſt before the Earth, on the firſt Day of the 
Veluge. The conſequence of this muſt be, that when 
came below the Moon, it muſt raiſe a vaſt and ſtrong 


ET ide, both in the Waters that were on the Antediluvian 
Earth, and alſo in the great Abyſs, which was under 
he Cruft of the Earth. This Tide muſt increaſe all the 
time, that the Comet was approaching toward the 
Farth; and would be at its greateſt Height, when the 
Comet was at the leaſt diſtance from it. By the force 
pf this internal Tide, as well as by the Attraction of the 
Comet; the Abyſs which was nearly round before, would 
hen become oblong. And this muſt immediately ex- 
gend, and then burſt the incumbent Cruſt, And thus, 
D 2 Ws according 
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according to the expreſſion of Moſes, the fountain, of th Þ 
great deep were broken up. | N 
Ac Alx. As the ſame Comet fer a conſiderable 
time involved the Earth in its Atmoſphere, it muſt 
have loſt a vaſt Quantity of its Vapours, moſt of | 
which would fall en-the Earth in violent Rain. And 
thus the windows of henven autre opened, To remove 
this vaſt Orb of Water, he ſuppoſes a mighty Wind 
to have riſen, which dried up ſome, and forced the 
reſt into the Abyſs again, thro' the Clefts by which t 
it came up. Only Part of it ſtayed in the Channel of 
the Ocean, now firſt made io receive it, and in the 4 
0 
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leſſer Cavities, placed up and down, on the Surface 
GENE TIDE... © | " F 

THz ' preſent Diſtribution of the Waters and the? 
Dry-land, tho' it may ſeem rude and undeſigned to: 
careleſs view, yet is admirably well adjuſted to the 
uſe and tonveniences of our World. In the firſt place, 
they are ſo diſtributed all the world over, that there 1 
a juſt Zquipoiſe of the whole Globe. The North, 
balances the Southern Ocean, the Atlantic, the Pacific #1 
Sea. The American Dry-land is a Counterpoiſe to the f 
European, Aftatic and African. In the next place, the 
Waters are ſo admirably well placed about the Globe, 
as to afford ſufficient Vapours for Clouds and Rain, 
to temper the Cold of the Northern and Southern Air, , 

to mitigate the Heats of the Torrid Zone, and to ſup- 
ply freſh Waters to Fountains and Rivers. Nay ſo R 
abundant is this great Bleſſing, that we have more th 
than a bare Sufficiency, even a Surpluſage of this uſe- fi 
ful Creature: And yet fo well ordered, as not to x4 
drown the Earth, not to ſtagnate, putrefy or anno) © 
its inhabitants; but to glide gently thro? convenient th 
Channels back again to its grand Fountain, the Sea: th 
And many of the Rivers thro' ſuch large Tracts of BF x, 
Land, and to ſach prodigious - Diſtances, that *tis a th 
wonder the Fountain ſhould be high enough, or the m. 
Sea low enough for fo long a Conveyance. Witneſ in 
the Danube and Wolga in Europe, the Nite and Niger in an 
 Afric, the Ganges and Euphrates in Afa, with the in 
Amazon's River and Rio de la Plata in America - 00 
| | which be 


and at once adorns and inriches the Plains. 
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which ſome run above 5000, ſome 6000 miles from 
= their fountain to the Sea. No accidental Currents or 


Alterations of the Waters themſelves, no Art or Pow- 
er of Man, nothing leſs than the Power of the Al- 


+3 mighty, could: ever have made or found, ſo long and 
commodious Declivities and Channels, for the Paſſage 


of thoſe Warn 1) ” t 
Bzs1DEs the Rivers which run upon the Surface of 


the Earth, there are many which hide themſelves in its 

Bowels, and run in ſubterraneous Ducts, *till they 

EZ diicharge themſelves into the Sea. A remarkable one 

of this kind has been diſcovered on the coalt of Langue- 

doc. There are alſo ſeveral of this ſort on the Coaſt 
© of Croatia, over againſt Venice. | 


Tus does the All-wiſe Creator ſhower down his 


== Treaſures on the Summits of the Mountains, which 
© Ft afterward diffuſe their refreſhing Streams over the 
Plains below, give Life and Verdure to the Trees and 
Herbs, and beautify and enrich the whole Earth. At 

the ſame time we ſee the Communication between 
= thoſe Parts of Nature, that before ſeemed to have no 
relation to each other. Indeed all Nature is linked 
together by one Law of Harmony, which ſufficiently 
proves it to be the Work of One Wiſe and gracious 
Author. | 


How delightful an object is a = and majeſtic 


River! How graceful an Appearance does it make in 
the Works of Nature! Conſider its Progreſs. At 
& firſt it is but a Vein of Water, ſtreaming from ſome 
Hill, and even the ſcattered Pebbles interrupt its 
& Courſe, till it unites with other kindred Streams, and 
then ruſhes on the Plain below. By its Fall it hollows 
the Ground, caſting it up on each Side: Then it per- 
ſues its Courſe, eating a Paſſage thro? every thing 
that oppoſes it. When it has received the Supplies of 
many Rivulets, it is dignified with a Name. Thus 
inlarged, it makes the Tour of Hills and Mountains, 


Ar the Deluge likewiſe the main ande of the 
Globe were formed But it is certain others have 
been formed in later Ages; Partly by the caſting up 
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of vaſt Heaps of Clay, Mud and Sand, (as that of 
gong in the Ching/e Province of Nanquin) Partly | 
by the violence of the Sea, tearing off large Province 
from the Continent. So the Antients imagined Sicily | | 
to have been formed, and even Great Brittain and Ire 
land. It it certain alſo, that, others have emerged ou | 
of the Sea, as Santorini formerly: And three other 
Iſlands near it lately. The laſt of theſe roſe in 1707, | 
from the bottom of the Sea, juſt after a violent Earth. 
quake. Indeed Earthquakes, Storms, and Inunda- 
tions, have given rite to many Iſlands : Particularly} 
in the E2/i-[ndies, where they are very frequent, and 

which abound in Iſlands above any part of the World. 
7. Tae entire Ba/on of the Sta, is of ſuch immenſe 
Extent, and covered in many places with ſuch an un. 
fathomable Depth of Water, that it cannot be trace“ 
in every Part: But from ſome, we may form a proba-i 
ble Judgment of the reſt, The Materials which com. 
Poſe the bottom of the Sea, muſt in a degree influence? 
the Taſte of its Waters, Its Saltneſs it undoubtedly 7 
derives from Mountains of Salt which are found there; 
Its Bitterneſs, from foſſil Coal and other bituminou M7 
Subſtances, which are there in plenty. There ma) 
Rkewiſe be many other Subſtances there, which the? 
| | Plummet® 
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© Pz RUHATSs ſome Moraſſes too have been ever ſince the Deluge, 7 
In ſome of theſe are found, many foot deep, whole Foreſts of Tim 
per, and frequently of ſuch ſorts as have hot grown in thoſe Coun-| 
tties for many Ages. The Moraſſes in Leland are covered with n 
Heathy 'Scurf, under which is a black, moiſt, ſpungy Earth, ordi- 
Harily from three to eight foot deep, tho* ſometimes twenty oi 
thirty, Where this is cut away, the Pits fill up again in ſome 
years, with a new, ſpongy Earth, which ſoon. grows as firm as be. 
| Tore, and a heathy Scurf covers it again. | 

Bur ſome Morafles are only of late Gate. Lord Cromartie gives : 
remarkable Acrount, of What he bimſelf obſerved with regard i 
the Generation a ſuch a a. In the Pariſh of Lachburn he faw, 


near the top of a very higk Hill, a Plain about a mile over. It wa 
then covered with a ſtanding Wood, but fo old, that the Trees hai 
neither Leaves nor Bark left. When he came by the place fit.cen 
years after, he obſerved all the Trees were fallen, A few Yea 
after that, they were quite covered over with a ſoft, ſpongy Earth, 
which formed a proper Bog or Morals, Many may have been 
formed tue lame way. | 
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plummet dots not diſcover. For the true bottom of 
the Sea is often concealed by another accidental Bot- 
tom, formed of various Subſtances mingled together, 
and covering it to a conſiderable Depth. ; 
THe entire Gulf of Lyons forms a Bank above the 
Surface of the Water at the Shore, of the exact Figure 


: of an Arch. And within this there is formed another 
= ſuch Arch, —_— the bottom of the Sea for a great 


way from ſhore, of different depths in various Places, 


I but generally between Sixty and Seventy Fathoms. 
In general the Bed of the main Sea ſinks about as high 
as the Mountains rife on the Land. Near the Land, 


in proportion to the height and ſteepneſs of the Shores, 


ce Sea is deep below. And on the contrary, level 
7 Shores denote allow Seas. 120 | 


By theStrata on the Shores we may commonly judge 


. of the bottom of the adjacent Seas. For the Veins of 
- Salt and Bitumen doubtleſs run on in the ſame order 


as we ſee them at land. And the Strata of Stone that 


. ſerve to ſupport the Hills and elevated places on ſhore, 
ſerve alſo in the ſame continued Chain, to ſupport the 
Waters of the Sea. Probably the Veins of Metals and 


Minerals likewiſe, which are found in the neighbour- 


3 ing Earth, are in the ſame manner to be found in the 


bottom of the Sea. | 
Bur the natural Surface of the bottom of the Sea, 
is greatly changed by fubterranean Currents. As we 


2 fee theſe break ont in Rivers, on the Surface of the 
Earth, fo we may be aſſured they break out at the bot- 


tom of the Sea, and empty their freſh Waters into the 
falt Maſs. In this caſe the continual ruſhing up of 
the Water, makes a roundifh Cavity. And its running 


bon, continues that Cavity, till by degrees it as loſt. 
Thus every River that ariſes in the bottom of the Sen, 
makes a baſon and a channel for itſelf. Many Seas, 

| when the Water near the Shore is «ear, fhew the 


traces of 'theſe Currents, even to the naked Eye, and 


the Water taken up from them, is more or leſs freſh. 


Ac Alx. The Coral-Fiſheries give us occaſion 


to obſerve, that there are many large Caverns in the 


bottom of the Sea, eſpecially where it is aocky, as alſo. 
| FT on. 5 
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in the Sides of perpendicular Rocks. Theſe are often 


of great Depth as well as Extent, ſome with wide, 
others with narrow Entrances. Nor is it any wonder, 
that as we daily find vaſt Caverns on the Land in rocky | 

Mountains, ſo we ſhould find them in Rocks under | 


the Sea. Nay, we may expect them in theſe the ra- 
ther, as the Rocks at land are in a State of Reſt, while 
thoſe atSea are continually waſhed by the Water, which 
inſinuates every where, and by its continual Agitation, 


inlarges every Cavity it finds. 


Upon the whole, it ſeems plain, that the Baſon of 
the Sea was after the Flood compoſed of the fame Sub- 
ſtances, as the Surface of the reſt of the Earth, namely 7 
Rone, clay, ſand and the like. It is true, the Plum- 


met in ſounding uſually brings up a matter compoſed 


of Mud, dead Weeds; broken Shells, and various Bo- 
dies cemented together by a ſparry or tartarous Sub- 
ſtance. But theſe are only an artificial Bottom, cover- 
ing the Natural one, ſuch indeed as one might jex- BY 
pect, where numerous Animals and Vegetables are | 
produced and decay, and where the quiet Waters have 


time to depoſit their ſtony matter, as our petrifying 
Springs do. | 


THERE are Places however where this adventitious 
Cruſt is not found, but the natural bottom appears, | 
of the ſame Nature with the Strata in the body of the 
Earth. But the fine and pure Sand we ſometimes find, | 
ſeems not to be the original Bottom, but to have been 
-rather brought into the Sea by the courſe of ſome ſub- 
terranean River, and to be lodged: in one of thoſe par- 
ticular Baſons, which theſe Rivers form to themſelves. 


In deep Water, where the Surface only is diſturbed 


buy Storms and the lower Part remains more quiet for | 
Ages, the bottom is covered with great Variety of 
things: Sometimes with pure Sand, ſometimes a ſort 
of ſand, made of Shells beat to powder, ſometimes 
with powdered Corals, ſometimes fragments of Rocks. 


But beſide theſe, which might well be: expected, the 


Plummet ſometimes brings up Subſtances, which are 
of the moſt beautiful Colours: Of as fine a ſcarlet, 


| Purple or blue, as the fineſt Paint could make. them: 


Thoſe 


Me o NtNuQ =. 


E 


2 HI i A & i, 0 5 % 1 ,HrH© 


g. J. 00 L. 0 g. xn WH 


: 


** % % = CY * 


B / al wo. 2 hk HP 


En 


Thoſe of a bright yellow are very common; but the 
green, or ſnow-wkite more rare. Theſe coloured Sub- 


ſtances ſeem ſometimes to make up the whole bottom. 
But they are more frequently found on other things, 
as upon mud, corals, or larger pieces of Shells, in 


the manner of tartarous Cruſts. And their Colours 
are not merely ſuperficial or tranſient, but many of 


them are ſo permanent, that they may be preſerved in 


white Wax, and when thus examined, they appear 
equal to Paints of the fineft kind. | 
8. Ar fixt times the Water of the Sea runs for near 


= fix Hours from South to North, which is called the 
= Flu, at which time it riſes gradually on our Shores, 
and in the Channels of the Rivers. Then after ſtand- 
ing at the ſame Height for a quarter of an hour, it re- 
turns for near fix hours from North to South, which 
we term the EEC; and after a quarter of an hour, the 
Water riſes again. The Change therefore is twice in 
24 hours, but begins near fifty Minutes later daily- 
And this is obſerved on all the Shores of Europe, that 
are waſhed by the Ocean: Whereas the Ballic and Me- 
diterratean Sea, as well as the Caſpian, have no Tides. - 
The nearer we approach the Pole, the more impetu- 
| ous the Tides are. The Cauſe of them was wholly 
= concealed from the Antients; but it is now well 
= known to every one. They depend entirely on the 

Motion of the Moon, with which they exactly correſ- 


pond: The Flood beginning to riſe juſt at the time 


when the Moon is in the Meridian. 


9. Currents in the Sea are either Natural and Gene- 
ral, arifing from the daily Rotation of the Earth on 


| its Axis, or Particular and Accidental, cauſed by the 
Waters being driven againſt Promontories, or into 


Gulphs and Straits, where wanting room to ſpread, 
they are driven back and fo diſturb the ordinary Flux 
of the Sea. The Currents are ſo violent near 


the Line, where the Motion of the Earth is the great- 
| eſt, that they carry Veſſels ſwiftly from {fic to Ame- 
rica, but prevent their returning the ſame way. So 


that they run as far as the fortieth Degree, to find a 


Js 


8 Paſſage into Europe. 
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IN the Straits of Gibraltar, which are about twenty 


miles broad, the Current almoſt always runs Eaſtward. 
And ſo it uſually does in Sr. George's Channel But the 
moſt violent Sea is in the Straits of Magellan, which is 
owing to two contrary Corrents, which meet in thoſe 
Straits; | : | 1 

_ SomeTIMEs there is an Under-current, f to 
that above. So it is in the Baltic Sound. One of the 
King's Frigates being there, they went with their Pin- 
nace into the mid Stream, and were carried violently 
by the Current. Soon after they ſunk a baſket with a 
large Cannon Bullet to a certain Depth of Water, 


This checked the Motion of the Boat. And when 
they ſunk it lower, the Boat was driven a head againſt 


the Wind as well as the upper Current. And the 
lower the Baſket was let down, the ſtronger the Cur- 


rent was found, The upper Current appeared by this 1 


Experiment, not above four or five fathom deep. 
To this ſhort Sketch of what is obſervable in the 
Terraqueous Globe, I ſubjoin ſome of the beautiful 


Reflections of Mr. Harvey. What an admirable Spe- 5 


cimen have we here, of the divine Skill and Goodneſs ? 
This Globe is intended, not only for an Habitation, 
but for a Storehouſe of Convenicncies. And if we 
examine the ſeveral Apartments of our great Abode, 
we ſhall find reaſon to be charmed with the Diſplays 
both of nice Economy and boundleſs Profuſion. 


Tre Surface of it, the Ground, coarſe as it may 


ſeem, is yet the Laboratory where the moſt exquiſite 
Operations are performed. And tho' a Multitude of 


Generations have been accommodated by it, it ſtall 


continues inexhauſtible. Wot! 227 

Tux Unevenne/s of the Ground, far from being a 
Defect, heightens its Beauty and augments its Uſeful- 
neſs. Here it is ſcooped into deep and ſheitered Vales, 
almoſt conſtantly covered with Verdure, which yields 
an eaſy Couch and agreeable Food to the various tri bes 
of Cattle. There it extends into a wide, open Coun- 
try, which annually bears a copious Harveſt: An 
Harveſt not only of the principal Wheat, which is the 


ſtaff 


— 
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ſtaff of our Life, but of the appointed Barley, and vari- 
ous other Grain, which are Food for our Animals, 
Ta Furrows vary their Produce. They bring 
forth Flax and Hemp, which help us to ſome of the 
| moſt neceflary Accemmodations of Life. Theſe are wove 
into ample volumes of Cloth, which fixt to the Maſt, 
give Wings to our Ships. It is twiſted into vaſt 
© Lengths of Cordage, which give Nerves to the Cranę 
and Sinews to the Pulley, or elſe adhering to the An- 
chor, they ſecure the Veſſel, even amidit the driving 
Tempeſts. It covers our Tables with a graceful Ele- 
© cance, and ſurrounds our bodies with a cheriſhing 
= Warmth. | | 

E Yonrpes ariſe the Hills, like a grand Amphitheatre! 
some are clad with mantling Vines, ſome crowned 
with towring Cedars, ſome ragged with miſhapen 
Rocks, or yawning with ſubterraneous Dews, And 
even thoſe inacceſſible Craggs, thoſe gloomy Cavities, 
are not only a refuge for the wild goats, but ſometimes 
for thoſe of whom the world was not worthy, «| 
Arx a greater diſtance the Mountains penetrate the 
Clouds with their aſpiring Brows. Their Sides arreft 
Zand condenſe the Vapours, as they float along. Their 
caverned Bowels coll the dripping Treaſures, and 
end them gradually abroad by trickling Springs: 
And hence the Waters increaſing roll down, till they 
have ſwept thro? the moſt extenſive Climes, and re- 
gained their native Seas. Es | 
Tux Vine requires a ſtrong Reflection of the Sun- 
beams and a 5 proportion of Warmth. How 
commodiouſſy do the Hills and Mauntains miniſter to 
this purpoſe. May we not call thoſe vaſt Declivities 
the Carden-Malls of Nature? Theſe concenter the 
Solar Fire, and compleatly ripen the Grape! O that 
any ſhould turn ſo valuable a Gift of Gop into an In- 
Nrument of Sin! POO eg 5 
War is Nature but a Series of Wonders? That 
uch a Variety of Fruits ſhould riſe from the inſipid, 
ſordid Earth? I take a walk thro* my Garden or Orch- 
ard in December. There ſtand ſeveral Logs of Wood 
dn the ground. They have neither Senſe nor Moti- 
| on ; 
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an; yet in a little time they are beautifted with Bloſ. 
ſoms, they are covered with Leaves, and at laſt load. 
ed with Fruit. I have wondered at the account of i 
| thoſe prodigious Engines, invented by Archimea:;, i 
But what are all:the Inventions of Men, to theſe nice 
Automata of Nature? nt _ 
Tue Foreſt rears Myriads of maſſy Bodies, which tho' 
neither gay with Bloſſoms, nor rich with Fruit, ſupply 
us with Timber of various kinds. But who ſhall culti- 
vate them? The toil were endleſs, See therefore the 
ever wiſe and gracious Ordination of Providence! They 
have no need of the Spade or the Pruning-xniſe. They 
want no help from Man. | h | 2 
 Waen, ſawed-into Beams they ſuſtain the Roofs of ou 
Houſes. They make Carriages, to convey our heavieſt F* 
Loads. Their Subſtance is ſo pliant, that they are eaſily ME* 
Formed into every kind of Furniture: Vet their Textut | 
fo ſolid, that they compoſe the.moſt important Parts of 
the largeſt Engines. At the ſame time their Preſſure 88 
£ light, that they float upon the Waters. Thus while 
they ſerve all the Ends of Architecture, and beſtow num. 
Herleſs Conveniencies on the Family, they conſtitute the 
very Baſis of Navigation, and give Being to Commerce. 
Ir we deſcend from the Ground. floor of our Habitation i 
into the ſubterraneous Lodgments, we ſhall find then 
alſo the moſt exquiſite Contrivance, acting in concern 
with the moſt 2 Goodneſs. Here are various M.. 
nerali of ſovereign Efficacy: Beds fraught with Metals 
richeſt value: And Mines, which yield a Metal of 1 
meaner Aſpect, but ſuperior Uſefulneſs. Without the 
Aſſiſtance of Iron, what would become of all our Me. 
chanic Skill? Without this we could ſcarce either fix the 
Maſt, or drop the faithful Anchor. We ſhould ſcarc 
8 Ornament for polite, or Utenſil for common 
te, | . | | 
HF is an inexhauſtible Fund of combu/tible Materiab 
Theſe mollify the moſt ſtubborn Bars. They melt eveif 
the moſt ſtubborn Flint, and make it more ductile chu 
the ſofteſt Clay. By this means we are furniſhed witl 
the moſt curious and ſerviceable Manufacture in the 
World; which admits into our Houſes the 22 7 


(490 


| ight, yet excludes: the Wind and Rain: Which gives 
zew Eyes to decrepit Age, and more inlarged .Views to 


of Philoſophy ; bringing near what is immenſely remote, 
„nd making viſible what is immenſely ſmall, 
e Hee are Quarries rocked with Stones, which da not 


: parkle like Gems. but are more eminently uſeful. Thege 
Worm Houſes for Peace, Fortifications for War. Theſe 


1 
\ Fondlitute the Arches of the Bridge, the Arms of the | 
! Nole or Quay, which ſcreen our Ships from the moſt 


empeſtuous Seas. Theſe are comparatively ſoft while 
a {Wn the bowels of the Earth, but harden when in the open 
F Air. Was this remarkable peculiarity reverſed, what 
"8 Difficulties would attend the Labours of the Maſon? 
WW lis Materials could not be extracted from their Bed, nor 
Faſhioned without infinite toil. And were his Work 
Wcompleated, it could not long withſtand the Fury of the 
Elements. | | E- 
xx are various Aſſortments and Beds of Clay, which 
Powever contemptible in its appearance, is abundantly 
vore beneficial than the Rocks of Diamond or Veins of 
m. Gold: This is moulded into Veſſels of any ſhape and 
ae: Some fo delicately fine, as to ſuit the Table of a 
e. PFrinceſs; others ſo remarkably cheap, that they miniſter 
on te the Convenience of the pooreſt Peaſant: All fo per- 
- Aly neat, as to give no diſguſt even to the niceſt 
en Palate. | ) 
" A MULTIPLICITY of other valuable Stores is locked 
op in theſe ample Vaults. But the Key of all is given 


M r. in order to produce each as Neceſſity de- 
the mands. | 555 35 

le. Wach ſhall we moſt admire, the Bounty or Wiſ- 
the dom of our great Creator? How admirable is his Pre- 


reel caution in removing theſe cumbrous Wares from the 
rc ; 

100 Surface, and beſlowing them under the ground in pro- 
per Repoſitories? Were they ſcattered over the Surface 
als, 0 the Soil, it would be embarraft with the enormous 


ven Load. Oor Roads would be blocked up, and ſcarce any 


han oom left for the Operations of Huſbandry. ' Were they, 
i eon the other hand, buried at a great Depth, it would 

the cost us immenſe. pains to, procure them. Were they uni- 
ing formly ſpread inco a Pavement for nature, . univerſal 


Ver. II. E Barrenneſs 
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Barrenneſs muſt det Whereas at preſent we have i. 


Magazine of Metallic, without leſſening our Vegetabi 


Treaſures. Foſſils of every kind inrich the Bowels, V 1 3 


dure adorns the Face of the Earth. 


WEIL then may even the Inhabitants of Heaven, 1 bi 


up their voice and fing, Great and marvellous are W 
works, O Lord Gop almighty! And is there not infinieli 
reaſon for Us to join this triumphant Choir? Since all 
theſe things are to Us, not only a noble SpeRacle, = 
'with the 4 iſplay of our Creator's Wiſdom, but like wit 
an ineſtimable Gift, rich with the Emanations of his 


Be. . 


Goodneſs? The earth hath he ſet before the een 
of his Glory: But he hath given it io the Children of men, 
Has He not then an undoubted Right to make that ten. 4 ä 


der demand, My on, give me thy heart 1” 

THe Racks, which bevy the Sea are here proving 
high and ſtrong, an everlaſting barrier againſt both Wind 
and Waves, Not that the omnipotent Engineer has ay 
need of theſe Here. it is true, they intervene, and not 
only repreſs the rolling Billows, but ſpeak the amazing Y 


Majeſty of the Maker. But in other Places the Creator 


it 


ſhews, he is confined to no Expedient. He bids a Bank 5 


of deſpicable Sand repel the moſt furious Shocks o 
aſſaulting Seas. And tho' the waves toſs themſelves, Who 
they cannot prevail; tho? they roar, yet they cannot Paß fe 


Over. 


n frequently lies a hneok, level 5 
| Sand, almoſt as firm as a well- compacted Cauſe-way: 
inſomuch that the tread of an Horſe ſcarce impreſſes it 2 


and the waters never penetrate it. Without this wie 


Contrivance the ſearching Waves would inſinuate into 
the heart of the Earth; and the Earth itſelf would inf 


ſome Places be hollow as an Honey-comb, in other 
. - bibulous as a Sponge. But this cloſely-cemented Pave-W 
ment is like laying the bottom of the univerſal Canal: 


So that the returning Tides only conſolidate its Subſtance, i 


and prevent the Sun from cleaving it with Chinks: - 


HE the Main rolls its Surges from World toWorld Pit 


What a Spectacle of Magnificence and Terror! How if 


fills the mind and amazes the Imagination } Tis the mol! 
auguſt Object under the whole Heaven. What are al 


the 


„ 


e 1 1 Canals on Earth, to this immenſe Reſervitory ?/ 
be hat are the proudeſt Palaces on Earth, to yonder Con - 
er ee of the Skies? What the moſt pompous THluminations , 
KS this Source of Day? They are a Spark, an Atom, a 
lh ep. Nay in every Spark and Atom and Drop, that 
. gr occeds from the hand of the Almighty, there is the 
iteW@anifeſtation of a Wiſdom and a Power abſolutely in- 
all. 4 pmprehenſible. © 
zu Ler os examine a ſingle Drop of Water, only ſo much 
„ will adhere to the point of a Needle. In this Speck 
hi n eminent Philoſopher computes no leſs than thirteen 
nu houſand Globules. And if ſo many thouſand exiſt in fo 
* nail a Speck, how many, in the unmeaſured Extent of 
ie Ocean? Who can count them? As well may we 
8 0 the Wind in our Fiſt, or mete out the Univerſe 
1 yith our Span. 
na Nox are theſe Repions without their proper Inhabi: 
* ants,” cloathed in exact conformity to the Clime: Not 
not n ſwelling Wool. or buoyant” Feathers, bat with ag 
reſi Y Poch Compactneſs and as little Superfluity as poflible, 
tot hey are clad; or rather eatrbed in Scales, which adhere 
all Eo; and are laid in a kind of natural Oil: than which 
01% Ppparel vothing can be more light, and at the ſame time 
7 Fe more ſolid. It hinders the Fluid from pene- 
eating their Fleſh: it prevents the Cold from chilling 
Per Blood; and enables them to make their way thro? 
he Waters, with the vtmott Facility. And they have 
: Pech an Air-bladzer, a curious Inſſrument, by which 
.* to what — or fink to what Depth they 
eaſe | 
'Trs combed ble to enumerate the ſealy Herds. Here 
re Animals of monſtrous Shapes and amazing Qualities. 
The upper Jaw of the Sword. fp is lengthened into a 
Wrong! and ſharp Sword, with which (the“ not above fix- 
een feet long) be ſeruples not to engage the Whale him- 
Elf. The Sun „ib is one round Mas of Fleſh; only it 
as two Fins, which act the part of Oars. The Poly pus, 


ria hith its numerous Feet and Claws, ſeems fitted only 10 
i aw. Vet an Excreſcence fiſing on the back enables it, 
not ſteer a ſteddy Courſe in the waves. The Shell of the 
al Nautilus forms a kind of Boat, and he unfurls a Mem- 
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brane to the Wind for a Sail. He extends alſo tw 
Arms, with which as with Oars he:rows*himfelf along, 0 
When he is diſpoſed to dive, he ſtrikes fail, and at onœ 
ſinks to the bottom. When the weather is calm he 
mounts again, and performs his Voyage withoat eithe? 

Chart or Compass. 23 

HF are Sholes upon Sholes of every Size and Form 
Some lodged in their Shells, ſeem to have no higher Em. 

_ ploy, than imbibing Nutriment, and are almoſt rooted 
to the Rocks on which they lie: While others ſhoot along WE 
the yielding Flood, and range the ſpacious Regions of 
the Deep. How various is their Figure! The Shells of Oc 
ſome ſeem to be the rude Production of Chance; -rathet 
than of Skill or Defign. Yet even in theſe we find the FF 
niceſt Diſpoſitions. Uncouth as they are, they are ex. 
actly ſuited to the Exigencies of their reſpective Tenants, MK" 
Some on the other hand are extremely neat; Ther 
Structure is all Symmetry and Elegance. No Enamel 
is comparable to their Poliſh, Not a Room in all th 
Palaces of Europe, is fo adorned as the Bedchamber of MW 
the little Fiſn that dwells in Mother of Pearl; Where 
elſe is ſuch a mixture of Red, Blue and Green, ſo delight Wi 
fully ſtaining the moſt clear and gliſtering Ground? 

- Bur waat I admire more than all their Beauty, is th 
Proviſion made for their Safety. As they have no Speei 
to eſcape, ſo they have no Dexterity to elude: their Foe: 
So that were they naked, they muſt be an eaſy Prey u 

_ every Free-booter, To prevent” this, what is only 
Cloathing to other Animals, is to them a Cloathing, at 
Houſe and a Caftle. They have a Fortification which 
grows with them, and is a Part of themſelves. And by hn? 
means of this they live ſecure amidſt Millions of ravenow 

W 1 r 
Hes dwell. Mackrel, Herring, and various othef 
kinds, which when lean wander up and down the Ocean 
but when fat, they throng our Creeks and Bays, or hauf 
the running Streams. Who bids: theſe Creatures lea 
our Shores, when they become unfit for our Service? 

Who rallies and recalls the undiſciplined Vagrants, al 
ſoon as they are improved into defirable Food ? Surely 
the Furlow is ſigned, the Summons iſſued, and the pu N 


(9) 


of Re- union ſettled, by a Providence ever indulgent 
Eo Mankind, ever loading us with Benefits. 4 
Fass approach, while thoſe of enormous Size and 
Appearance abandon our Shores. The latter would 
right the valuable Fiſh- from our Coaſts; they are 
Wherefore, kept in the Abyſſes of the Ocean: juſt as 
wild Beaſts, impelled by the ſame over-ruling Power, 
hide themſelves in the Receſſes of the Forell. . 
Os Circumſtance relating to the Natives of the 
Peep is very aſtoniſhing. As. they are continuaily 
ybliged to devour one another for neceſſary Subſiſtence, 
Myithout extraordinary Recruits, the whole watry Race 
nuſt ſoon be totally extinct. Were they to bring 
forth no more at a Birth than Land Animals, the In- 
creaſe would be far too ſmall for the Conſumption. 


5 
r be weaker Species would ſoon be deſtroyed by the 
> ronger, and the ſtronger themſelves mult ſoon after 


periſh. Therefore to ſupply Millions of Animals with 


g beir Food, and yet not depopulate the watry Realms, 
be lſſue produced by every Breeder is almoſt incredi- 


le. They fpawn, not by Scores, but by Millions: 
A fingle Female is pregnant with A Nation. Mr. 
Leruenheeck counted in an ordinary Cod 9,384,000 
EXeggs. By this amazing Expedient, conſtant Repara- 
ion is made, proportionable to the immenſe Havock. 
Axd as the Sea abounds with animal Inhabitants, 
V it does alſo with vegetable Productions: Some ſoft 
s Wool, others hard as Stone. Some riſe like a leaf- 
Weſs Shrub, ſome are expanded in the form of a Net: 
Some grow with their Heads downward, and ſeem 
Water hanging on, than ſpringing from the Juttings 
f the Rocks. But as we know fer Particulars con- 
Ferning theſe, I would only offer One Remark in ge- 
eral. The Herbs and Trees on the dry Land are 
Wed by the Juices that permeate the Soil and fluctuate 

the Air. For this purpoſe they are furniſhed with 


+} Leaves to collect the one, and with Roots to attract 
ul be other, Whereas the Sea Plants, having ſufficient 
your ſhment in the circumambient Waters, have no 
indeed to detach Roots into the Ground, or forage the 


arth for Suſtenance. Inſtead therefore of penetiating, 
57 ä my”. 
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they are but juſt tacked to the bottom, and adhere to 
ſome ſolidSubſtance, only with ſuch a degree of Tens. 
City, as may ſecure them from being toſt to and fro 
by the agitation of the Waves. We ſee fron 
this and numberleſs other Inſtances, what Diverſity 
there is in the Operations of the great Creator. Ye 
every Alteration is an Improvement, and each ney 
Pattern has a peculiar Fitneſs of its own. _ 
Cons iDbERED in another view, the Sea is that gran 
Keſer voir, which ſupplies the Earth with its Fertility; 
And the Air and Sun are the mighty Engine, which 
work without Intermiſſion, to raiſe the water fron 
this inexhauſtible Ciſtern. The Clouds as Aqueduch 
convey the genial Stores along the Atmoſtphere, and 
- diſtribute them in ſeaſonable and regular proportions 

thro? all the Regions of the Globe. £ 

How hardly do we extract a drop of perfectly-ſwee 

Water from this vaſt Pit of Brine ? Yet the Sun draw® 
off every moment Millions of Tons in vaporous Exhal.'W 
ations, which being ſecurely lodged in be Bottle 
beaven, are ſent abroad ſweetened and refined; withouſ 


the leaſt brackiſh tincture, or bituminous Sediment: 
Sent abroad upon the wings of the wind, to diftil ii 


Dews, and Rain, to ooze in Fountains, to trick 
along in Rivulets, to roll from the Sides of Mou 
tains, to flow in copious Streams amidſt burning De. 
ſerts and thro'ꝰ populous Kingdoms, in order to re freu 
and fertilize, to beautify and inrich every Soil i 
every Clime. K om ed? 


How amibbie is the Goodneſs, how amazing the 


Power, of the World's adorable Maker! How amis 
ble his Goodnefs, in diſtributing fo largely what is of 
extenſively beneficial ? That Water, without which 

we can fcarce perform any Buſineſs, or enjoy any com 5 


fort, ſhould ſtream by our Houſes, ſtart up from th, 


Ground, drop down from the Clouds! Should com 
from the ends of the Earth, to ſerve us, from the Ex 
tremities of the Ocean! How amazing his Power 
That this boundleſs Maſs of fluid Salt, fo intolerablyſf# 
nauſeous to the Taſte, ſhould be the original Spring 
which quenches the Thirſt both of Man and eve 


Animal 


1 
Animal! Doubtleſs the Power by which this is effec- 


. ted, can make all rhings wwork toge:ber for our good. 


VasT and various are the Advantages which we 


receive from this liquid Element. The Waters glide 


on in ſpacious Currents, which not only chear the 
adjacent Country, but by giving a briſk Motion to 

the Air, prevent the Stagnation of the Vapours. 
hey paſs by large Cities and quiztly rid them of a 
thouſand Nuſances. But they are alſo fit for more 


ME honourable Services. They enter the Gardens of 4 


Prince, float in the Canal, aſcend in the jet d'eau, or 
fall in the grand Caſcade. In another kind, they 
== ply at our Mills, toi! inceſſantly at the'Wheel, and by 
working the largeſt Engines, take upon them an un- 
known ſhare of our Fatigue, and fave us both Labour, 
Time and Expence. _ „ 
do foreibiy do they act when collected. And how 
do they in ſinuate when detached? They penetrate 
the minuteſt Tubes of a Plant, and find a paſſage 
thro? all its Meanders. With how much Difficulty 
does the Labourer puſn his way up the rounds of a 
Ladder ? While theſe carry their Load to a much grea- 


alter Height. and (climb with the utmoſt Eaſe. The 


convey Nourifament from the loweſt Fibres that are 
plunged in the Earth, to the topmoſt twigs that wave 


; amidſt the Clouds. Thus they furniſh the whole ve- 


5 getable World with neceſſary Proviſion, by means of 


6 | which the trees cf the Lord are full of /ap, even the cedars 


of Lebanon which he hath planted. And notwithſtanding 
their vaſt Elevation and prodigious Diffuſion, not : 


77 fingle Branch is deſtitute of Leaves, nor a fingte Leaf 


- - Bes1Des the falatary and uſeful Cireulation of the 
Rivers the Sea has a Motion no lefs advantageous. 
Daily for five or fix Hours, it flows toward the Land, 
and. for the ſame time. re:res to its inmoſt Caverns, 
How great Is the Power that protrudes to the Shores 
ſuch an inconceivable Weight of Waters, withoot an 

concurrence from the Winds, often in direct Oppoſiti- 
on to them? Which bids the mighty Element revolve 
with the moſt exact PunQuality ? Did it advance with 
33 | O En a lawleſs 


5 


a lawleſs and unlimited Swell, it might deluge whole 
Continents, Was it irregular and uncertain in its | 
Approaches, Navigation would be at a ſtand. But 

being conitant in its ſtated Period, and never exceed- 

ing its appointed Bounds, it does no prejudice to the 

Country, and ſerves all the Ends of Fraffick. 

- Is the Sailor returned from his Voyage ? The Flux 
is ready to convey his Veſſel to the very Doors of the 
Owner, without any hazard of ftriking on the Rocks | 
or of being faſtened in the Sands, Has the Merchant 
freighted his Ship ? The Reflux bears it away with the 
utmoſt Expedition and Safety. Behold O Man, how 
highly thou art favoured by thy Maker! He hath put 
all things in ſubjection under thy feet, All ſheep and oxen, 
"ll the teak: of the field: The fouls of the air, and the file 
of the Sea. Lea the Surges of the Sea are ſubſervient 
to thee. Even theſe, wild and impetuous as they are, 
are ready zo receive thy Load, and like an indefatiga- 
ble beait of burden, carry it to the place which thou 

chuſeſt. EF 5 

War preſerves this vaſt Flood in perpetual Puri- 
ty! It receives the Refuſe and Filth of the whole 

World. Whatever. would defile the Land and pollute 
the Air, is tranſmitted to the Ocean. How then is 
this Receptacle of every Nuſance kept clean, kept 
from contracting a noiſom and peitileatial Taint ? 'Tis 
partly by its inceſſant Motion, and partly by its Salt- 
neſs. By the One it is ſecured from any internal Prin- 
ciple of Corruption; by the other it works itſelf clear 
of any adventitious Defilement. 

Cons1Dek the Sea in another Capacity, and it con- 
weZs the remoteſt Realms of the Univerſe, by facilitat- 
ing the Intercourſe, between their reſpective Inhabi- 
tants. The Antients indeed looked on the Ocean, as. 
an impaſſable Gulph. But we find it juſt the reverſe ;. 
not a Bar of Separation, but the great Bond of Union, 
For this purpoſe it is never exhaulted, tho” it ſupplies. 
the whole Earth with Rain : Nor ever overflows, tho? 
all the Rivers in the Univerſe are perpetually augment- 
ing its Stores. By means of this we travel — pa 
than Birds of the ſtrongeſt Pinions fly, We croſs the 
7 =} 8 flaming 
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laming Line, viſit the frozen Pole, and wing our way , 
Nen round the Globe. „ ee 


" and repaſſing this univerſal Thorough-fair! Whole 


WHarveſts of Corn and Vintages of Wine, lodged. in 
volatile Store-houſes, are wafted by the breath of 
Heaven, to the very Ends of the Earth: Wafted, en- 
Jormous and unwieldy as they are, almoſt as ſpeedily 


eas the Roe bounds over the Hills. 
1 = AsToxIsHING, that an element ſo unſtable, fhould 


bear ſo immenſe a weight! That the thin Air ſhould 
drive on with fuch ſpeed thoſe vaſt Bodies, which the 
Strength of a Legion could ſcarce move! That the 
Air and Water ſhould carry to tne diſtance of many 
thouſand Miles, what the united Force of Men and 
Machines could ſcarce drag a fingle yard! Great and 
= marvelious are thy works, O Los p Gon Almighty ! _ © 


Common, than which nothing is mare wide or more 
wild ? Here is no Tract, no Poſts of Direction, nor 
any Hut, where the Traveller, may aſk the Way. 
| Are” they guided by a Pillar of Fire ? No, but by a 
mean, and otherwiſe worthleſs Foſſil Till this ſur- 
prizing Stone was diſcovered, Ships crept timorouſly 
along the Coaſts. But this guides them, when noth- 
iog but Skies are ſeen above, and nothing but Seas, 
below. This gives intelligence that ſhines clear in 
the thickeſt Darkneſs, and remains ſteddy in the moſt 
tempeſtous Agitations. This emboldens us to launch 
5 1 80 Heart of the Ocean, and to range from Pole 
to Pole. | = „ 
Buy this means are imported to our Iſlands the choige 
productions of every Nation under Heaven. Every 
Tide conveys into our Ports, the Treaſures of the re- 
moteſt Climes. And almoſt every private Houſe in 
the Kingdom, is accommodated from the four Quar- 
ters of the Globe. At the ſame time that the Sea 
adorns the Abodes of the Rich, it employs the Hands 
of the Poor, What a Multitude of People acquire 
a livelihood, by preparing Commodities for Exporta- 
tion? And what a multitude, by manufacturing the 
SO yo wn nog: 8 Wares 
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How are the Mariners conducted thro” this ffuid 


E 


Wares imported from abroad? Thus tho' it is a falſe . 
or | Suppoſition, that the Waters themſelves are ſtrained C 
„ thro? ſubterranean Paſſages into the inland Countries, 

1 yet it is true, that their Effects are transfuſed into 
every Town, every Hamblet and every Cottage. 


CHAP. IL A 
1. Of the Efedts and Nature || 4. Of Burning Mountains 
1 of Fire : . Of Earthquakes: 
i 2. Of the Generation and 6. Of Glaſs : 
4 . Naourijoment of it + | 7. Of rhe Nature and 
= 3. Of, Smoke and Aſper: © | ; 


Pro- 
perties of dir. . 


1. THE Efes of Fire are various. It heats it 
1 mines, it expands, it diſſolves other Bodies, 
either by melting, or by reducing them to Aſhes or a 
Calx. Moſt of theſe argue a vehement Motion of its 
Particles; that tears afunder Whatever it ſeizes. It 
ſeems to be a moſt ſubtle Matter, diiperſed throughout 
the. Univerſe. Yet this even when collected ſoon. 
ſcatters again, unleſs it be detained by ſome inflam- 
gi Matter. Not that Fire will ſpring from every 
otion: It muſt be Circular, as well as rapid. For 
if Particles move ever ſo ſwift in a- ſtrait Line, no Fire 


4 will:follow.. KEE Be > es 5 a 
„ Heat ſeems to be nothing but Motion: But this Mo- 


tion has ſome peculiar Circumſtances. 1. It is expan-"| 
eve Motion, whereby a Body endeavours to dilate it- 
ſelf... 2. This Motion is upward, and toward the 
Circumference: 3. It is not an equable Motion of the 

whole, but only of the ſmaller Particles of the Body: 
4. It is a rapid Motion. Heat may therefore be de- 
fined, An expanſive, undulatory Motion in the minute 

TUE | e Particles 
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particles of a Body, whereby they rapidly tend to the 
Circumference, and at the ſame time upward. f © 
2. FIRE is generated chiefly, either by collecting the 
Sun-beams by a Glaſs, or by rubbing hard Bodies 
againſt each other. Either way the ſubtle Matter is 
collected from all ſides, and put into a rapid circular 
Motion. This continues together, as long as it 1s 
ſupplied with inflammable Subſtances. The Particles 
of theſe being divided by the Fire, are ſcattered hither 
and thither, and the Fire goes out, unleſs freih Fewel 
be brought : As it does, if Air be wanting. For as 
that ſubtle Matter is diſſipating continually, it ſoon 
fails, unleſs recruited from the Air. If Water or Duſt 
be thrown upon Fire, it is likewiſe quickly extin- 
guiſhed. For theſe interrupt that internal Motion, 
which is eſſential to it. | 1 | 
Taar Fewel cannot conſume without Air is clearly 
proved by an eaſy Experiment. Let. a ſtrong hollow 
Cylinder of Iron, be fitted with a firm Screw at each 
End. Incloſe in this a piece of. Charcoal: Then 
ſcrew up both Ends, and place it in a ftrong Fire. 
Let it ſtay there as long as you will. Open it when 
cool, and the Charcoal is no way diminiſhed. It is 
plain from this, that the Conſumption of Fewel de- 
& pends on the Rarefaction and Agitation of its Parts by 
= freſh Air. And hence we have the Reaſon of the 
known Method, of extioguiſhing Fires by ſmothering 


them, | 
| Taz 
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f IT ſeemes ſtrange, to talk of heating cold Liquors with Ice, 
Yet it may eaſily be done thus. Out of a Baſon of cold Water, 
== wherein ſeveral Fragments of Ice are ſwimming, take one or two 
and plunge them into a wide movthed Glaſs of ſtrong Oil of Vitriol. 
bis quickly melts the Ice, and by 2 or 3 Shakes, the Liquor grows 
N hot, that frequently you cannot indure to hold the Phial in your _ | 
and. 1 : | Y; E 
I may ſeem as ſtrange, that thoſe Parts of the Earth, which are 
neareſt the Sun, ff. ould be intenſely cod. Yet fo it is. For the 
higher you aſcend on Mountains, the colder is the Air. And be 


x tops of the higheft Mountains in the moſt ſultry Countries; are e. | 
e ternally clothed with Snow. This is partly owing to the Thinneſs | 
F | 


of the Air, partly to the little Surface of Earth there, t6 reflect the 
Solar Rays, WE 
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Tu Sparks which appear on ſtriking Fire withal 
Flint and Steel, are diſcovered by the Microſcope, toi 


be ſo many ſpherical Balls of Iron, detached by th. 
Blow from the Maſs. They are then red hot. Aft 
they cool, they are a fort of Scoriæ or Droſs. 1 
3. Tae watry Part of the Fewel, being rarefied by 
the Heat, aſcends in the form of Sate, carrying with 
it many of the lighter Particles, which adhere as Sat 
to the Chimney. The groſſer and more compact, the 
Contexture whereof the Fire cannot wholly deſtroy, 
remain and conſtitate A/hes, which is of conſequence 
extremely porous, all that was combuſtible in it being 
conſumed. 8 | | = 
Ta? 
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8 To inlarge a little on this Subject. Fire is a Body, and 1: 
Body in motion. It is in motion; for it expands the Air; which 
can no otherwiſe be done, than by communicating Motion to it, 
And that it is a Body appears hence. Pure Mercury incloſed in a wp 
Phial,and kept in a gentle Heat for a Year, is reduced into a Solid, 
And its Weight is conſiderably increaſed, which can only ſpring 
from the Acceſſion of Fire. 5 2 
FIR E is the inſtrument of all the Motion in the Univerſe, gv 
Without it all Bodies would become immoveable. Men would ha- 
den into Statues; and not only Water, but Air cohere into a ſirn, 
'eigid Maß: | 1 
As it is in itſelf, it is termed Elementary Fire: Joined with otha 
Bodies it is called Clinary. The minute particles of this, joinig i 
with thoſe of the pure Fire, conſtitute what is termed Fame. Pur 

Fire, ſuch as is collected by a Burning-glaſs, yields no Flame, -Smoke 
or Aſhes. In itſelf it is imperceptible, but is diſcovered by its Ef- 
fects. The firſt of theſe is Hear, which ariſes wholly from Fire, 

and the meaſure of Heat is always as the meaſure of Fire. The 2 
is Dilatation in all ſolid, and Rarefaction in all fluid Bodies, So a BR 
Iron Rod, the more it is heated, increaſes the more in all its Di- Kece 
menſions. And by the ſame Degrees that it cools, it contracts, till r ir 

it ſhrink to its firſt Magnitude, So Gold when fuſed, takes vp Kai 
more ſpace then it did before, And Mercury aſcends in an bollow f 

tube over the fire, to above thirty times its former Height, The m 
ſame Degree of Heat rarefies Fluids ſooner, and in a greater r 4 

than it does Solids. And the lighter the Fluid, the more jt is d- 

lated. Thus Air the lighteft of all Fluids, expands ihe moſt. The . A 

Third Effect of Fire is Motion : for in cilating Bodies, it muſt need f. T 

' move their Parts. All. Motion ſprinzs from it. Only take Fn f 0) 


e. all Nature wou d grow into one Concrete, ſolid as Gd 
and hard as Diamond. FE” | 


me 
gem. 


; „ „ 
. THAT this ſubtle Matter is plentifully eolfected 


1 the bowels of the Earth, appears from Burning 
| Mountains. It is obſerved, that there is a; oe the 
7 eighbourhood of theſe, plenty of Sulphuror Bitumen, 


ne Stench whereof ſpreads far and near, eſpecially 


which may be kindled by various means, fo as to 
ontinue for many Centuries. Ana and Veſavius 


N 1 ave burned for above 2000 years, and probably will, 
ke till the End of Time. | ! 
e ai EF. Ax 
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Z Pons Fire needs no Air to ſuſtain it. Put Calx of Tin into an 
Fr hauſted Receiver, and if you apply a Burning-Glaſs, the Calx 
vill be ſo vehemently dilated, as to break the Receiver into a thou- 
Hand pieces. _- | | "KM 
= Arr the Effects of Elementary Fire may be -increaſed, . 1. By 
ubbing one Body againft another. And the more hard and ſolid the 


1 


1 WDBodies are, the more Heat is produced, So Sponges rubbed together 
id, gcquire little or no Heat: But two pieces of Iron, an intenſe Heats 
0; RE. By mixing certain Bodies together. So Steel-filings mixt with 


Pil of Cloves or Spirits of Nitre grow exceeding hot; yea burſt into 
WS vibleat Fam. ae | 
Vier it does not appear that any new Fire is generated in any of 
Pheſe ways. Friction does not create Fire, but only collect what was 


1 Space, at all times, and that in equal Quantities. Go where you 
m, to the higheſt Mountain, or the deepeſt Cavern, by one or 
ther of theſe ways Fire may be collected. Vea, there is no place in 
de World, where the Attrition of two Sticks will not make it 
enfible. | WES xe „ A 
= Bur in what manner ſoever Fire is collected, if the collecting 


re, 

20 Paufe ceaſe, it diſappears again, "unleſs it be ſupplied with Fewel, 
an nd then it becomes Culinary Fire. By Fervel we mean whatever 
. Fcceives and retains Fire, and is conſumed thereby. The only Few- 
til lin Nature is Oil or Sulphur, and Bodies are only Fewel, as con- 
up kaining Oil. Hence 1. All Vegetables, not too moiſt or too dry 
a 3 ford Fewel, particularly thoſe which contain much Oil, as balſa- 
be 5 nc and reſinous Woods. 2. All vegetable and amtmal Coals, — 


hoſe Parts which have exhaled tHeit Water ane Salt, and retained 
a ne Oil alone inhering in their Earth: 4.ATl bituminous Earthe, 
de. All Mineral Sulphur, Whether pure or joined with other things, 
ed BS: The Fat and Dung of Animals, and 6. Chymical Oil and Spirits. 
ve On the removal of Air, this Fire goes out. Yet it does not 
al metiately bear the Air,” but repels it, and by that means forms a 
Find of Vault, which by its Weight and the Preſſure of the incum-' 
em Air, confines” the. Partictes that would otherwiſe eſcape, and 
blies them to the combuſtible Matter. Hence the heavier the 


before any great Eruption. This feeds the fire, 


1 before diſperſed. It is preſent every where, in all Bodies, in all 
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(62) . 
A Eruption of Mount tna in 1669 was pn. 
ceded for Eighteen Days; with a dark, thick Sky 
Thunder, Lightning, and frequent Tremblings of wil 
Earth. The Place of Eruption was: twenty tes fran 
the old Mouth: The Matter of it was a Stream off 
melted Minerals, boiling up and guſhing out, 4 
Water does, at the head of à great River. Havi 
run thus for more than a Stone's-caſt, the Rxtremitie 
began to cruſt, and turn into porous Stonea, reſem 
bling huge Cakes of I = | 
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Air, the fiercer the Fire; which therefore 
I Is Fire in burning combuſtible matter, aftords a ſhining Fin 
or Flame, or both: And frequently too, Smoke, Soot and Aﬀagy, i 
Shixing Fire ſeems to be Elementary Fire, ſo ſtrongi att racted to 
ward th particles of the Fewel, as to whirl, divide and attenua 
them; and thus render them volatile and juſt fit to be expelic 
Name ſeems to be the moſt volatile Part of the Fewel, greatly rare; 
fied and heated red-hot. Soor is a ſort of Coal, conſiſting of a thick 
Sulphur, and an attenuated Oil, with Earth and Salt. Smoke is th 
earthy and watry Particles of the Fewel, ſo rarefied'as to bret 
thro* into the Atmoſphere. . Aſdes are the Earth and Salt, which Mie 
the Fire leaves unchanged. . . . xz. +. .. 1 
FI increaſes the Weight of ſome Bodies. Thus if n e 5 
placed under a Burning glafs, the greateſt Part of it will ſeem oye 
waporate in Fumes, and yet if it is weighed, it will be found wi 
Bor defide the Solar, there is a Subterraneous Fire. The Ea 
3s only cold to the Depth of forty or fifty feet. Then it begins g 
grow warmer; and at a great depth it is fo hot as to deſtroy Relp- a. 


ration. Hence we learn that there is another Source of Fire, or u 
it were another Sun, in the boſom of the Earth. -- 
Vor the Application of Fire to Water, it hoi: that is, the p, 
ticles of Fire, paſſint thro the Pores of the Veſſel, ſtrike on th 
loweſt particles of the Water, impell them upwards, and render then 
Fighter than before, both by inflating them into little Veſicle, .. 
and by breaking and ſeparating their Spherules. There will of con jt 
ſequence be a conftant Flux of Water, from the bottom of the ves 
fel to the toy. And hence we ſee, why the Water js hot, at thy Nur 
top ſooner than at the bottom. . Farther, the Air contained u 
the Interſtices of the Water being dilated, and its Spring increaſe 
by the Heat, it aſcends thro' the Water into the Air, carrving wil BF © 
mY contiguous Particles of Water. And by this means much of p 
Water will be heaved up, and let fall alternately, as the Air haf n 
mot power to carry away into the Atmoſphere, more than ibat ſnl - 
Part that riſes in Stam. N | | 
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neſe camo rolling over one another, and where any 
E filled/ up the Space and rolled over: 

down any common Building, and burt 
4 el bat was combuſtible. This laundation went 
about a furlong a day, for 19 or 20 days. It over- 
whelmed fourteen 'Towns and Villages. The Noiſe 
the Rruption was heard Sixty Mile. 


= — to caſt from its mouth; a great 2 
4 f flame and ſmoke, with a moſt horrible Noiſe. At 
Pour | o'clock, the Air became quite dark and GS 
ith black Clouds. At Six a ſhower of Stones, each 


ts. —— — 


5 cighng about three Ounces, began to fall over all 


BB afted "ill a quarter paſt Seven; and was ſucceedetl 
=! oight by a Shower of black Sand. On Mongay 


wo. . 4 ning at Eight, there ſprung from the bottom of 
de Mountain, a river of- — Water, which 


1 1 half a quarter of an hour overflowed- all che rugged 
4 and that is near the foot of the Hill, and ba. Hh 
ing off, left che whole a large plain of Sand. T 
Stones: and Sand which remain wherever. this Water 
eached, differ in nothing from the Sconesmnd 8a 
f the Sea, and have even the ſame Saltneſs After 
e water was gone, there ſprung from the fame 
ED pening, a ſmall Stream of Fire, which continued fot 


| 

Jour Aer twenty Hours. On Tueſday, about a mile 
i Þ this openi ; there aroſe” another Stream 4 o 
15 Fire, kiel being in breadth about four hundred feet, 
uu Prerflowed all the adjacent Country,” worg 


on the zd of December, 175 4s a; Stream of liquid 
Fire, e to run down the ſide of Mount: Vgſæuue, 
om an ope ting on the Eaſt:fide:* But it ſoon ceaſed 
Wunoing Pop 6 Oxifice, and burff'our from a mac 


les Þ 
ger one,, ab out. t wo hundred. ed. Yards below. it. AF 
Cl ab ard it bhurſt out ——— third. Orifice, and baving 


1 forhe ſpace with t fary; the Surface then began 
E cool and, ier, 26 it = "over * ens dec he 
5 round, til a it came 'withia about ten yards of . 
Pool a deep Declivity. Here the, Fire collected, 
2 Reſervior, % ſupphy eien which. raſhes 
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O Sunday, March 9, 1755, about Noon, Mount 


City of Maſali and its territories. This ſhower 
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down from thence, in a channel of more Iban 20 feg| 5 
wide, and about 200 yards in length. with, a fall of 
leaſt fifty feet. After this the Stream was Jeſs rapid : i 
but grew wider, and ſpread ſeveral miles from iu 
Source. It now preſented a very different Scene, fran . 
what it afforded before. The Caſcade (ſays an Eya 
witneſs) looks like melted Gold, and tears off large BR 
Bodies of old Lava (ſo they term the incruſtation BY 
which float down the Stream, till the-intenſene(y s 
-dhe heat lights them from the bottom. But in de 1 | 
lower Country, it divides into ſmaller Streams, rug 
ning with leſs rapidity + And yet with fuchiviolency BY 
that it drives the iirongeſt ſtone-fences before it, and 
lighting the Trees, like Forches, affords a moſt by 9 
rn, 'tho? diſmal, Spectacle. OC: 5 
O December 23, 1760, about Two in the Moroing þ | 
violent Shock of an Earthquake was felt, ner 
; — Vijuvius, Some time after, ſome Countryme | z 
being at work, four or ſive miles from;31ts.-perceivel 
the ground near them on à ſudden — 1 
Hke Dough that is riſing. At the ſame time) they ob. 
.ferved Smoke iſſuing from the Clefts-. They imme 
— fled, 'till they thought they were out of Dag 
And then looking back, ſaw/the Water of a Ci. 

Ss near which they had been at work,{pout out to ÞÞ 
— height This was ſucceeded bylà large Dil BE 
charge of fiery Matter from the mouth. af. the Ciſlemn, 
and ; wa four other Openings, attended with a-dread- BY 
ful "Noiſe and Exploſion of burning Stones, Ona 
ſudden all the fiery Streams united in one, flowed im. 
Petuouſſy down the Mountain, and gliding quick a 
Lightning, preſently covered all the adjacent; Lands. 
+ Meantime the whole Mountain ſhook: greatly, and 7 1 
fixt Pillar of Smoke iſſued out of the main Apertufe, 
-which rifipg to a centain Height, tben di ſſol ved in 
Aſhes, and fell like Rain, all over the Mountain, At 
the ſame time an nne bien kae 
Was thrown out. 3 „ ww M 

Tur fiery Stream cominued runniog dow dhe Moos 5 
tain, the whole Night between the 23d abd- 24 
Houſes, Sn — its: mage WES 07 BN ; 
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med. And Aſhes were ſtill thrown out, which lay 

1 jeep on the ground for ſeveral miles about, and reached 

cs far as the Sea-coaft, - 

ws Or the 25th alſo there was an eruption of liquid fire, 
Vith a ſhower of Stones, and an huge Noiſe. In ſeveral 


28S > 


un, over the whole Country. | 
= On the 26th both the Mountain itſelf and the Hills 
netely produced, ſent forth Stones and Aſhes. The Bel- 


% 


. 


owings were ſtill heard, but with Intermiſſions: And 
out of the five Apertures, two only continued to emit 
Stones and Aſhes and fire. | 15 
On the 27th. only one fiery Stream remained, and 
that began to cool, and to loſe its Brightneſs, appearing 
more duſky, like burning Coals ready to go out. On 
dhe 28th the Stream ran much ſlower, and no more burn- 
ing Stones were caft out. The Height of the chief 
Hill raiſed thereby was about 200 Spans, and its Cir- 
= cumference about 200 Paces. The Motion of the La- 
ra in front was very flow ; it gained ground only on the 
ſides. The Hill, where the laſt Aperture was, burlt, 
and fire iſſued from all the Fiſſures. 0 
On the 2th, the Lava having ceaſed, appeared to 
have reached about a mile in breadth and four miles in 
length. The new-raiſed Hills were now quiet: But the 
„top of Veſuvius ſtill cafl out Aſhes and Smoke and ſome 
"EZ Showers of Stones. About Eight at Night the New 
Hill was overturned with a great Crack, and on the 
Zoth emitted nothing. But from the mouth of Ye/avius 
Clouds and Aſhes came in great Abundance. From 
ide whole it appears, that the inflammatory Contents 
take fire at a great Depch ia the Cavern. And it is 
dighly probable, it is the Sea-water which feeds this 
ſubterraneous Fire, by means of ſome Communications 
= which the Volcano has with the Mediterranean. 
Tum are Volcanos likewiſe in many of the Ameri- 
can Iſlands: And a very eminent one in Guadalupe, 
The Summit of this conſtantly emits Smoke, and ſome- 
. = times Flames It riſes very high in the tom of a Cone 
| above the chain of —_— that occupy the ny 
_ .:- "T4. | 
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( 66 ) 
of the Mand. Near the foot of it are three Springs, 


the waters of which are ſo hot as to boil. Eggs in three 
Minutes. The neighbouring Ground ſmokes and is full. 
of brown Earth, like the droſs of Iron. But the chief 
Place where the ſmoke iſſues out, is higher up, at the 
foot of a ſleep bank, about 50 yards in breadth. Here 
no Graſs is to be ſeen ; nothing but Sulphur and calcined 
Earth. The ground is full of deep Cracks, which emit 
much Smoke, and where you may hear the Sulphur boil, 
But the Stench of it is intolerable, The ground is looſe, 
ſo that you may thruſt a Cane up to the head. And 
when you draw it up, it will be as hot as if you had plun- 


ged it into Slaking Lime. 


© >» 


Ox the plain top of the Hill is another Funnel, that o- 

ned ſome years ſince, and emits nothing but Smoke, 
But here are abundance of large and deep Chinks, which! 
| doubtleſs burned in former times. In the middle of this 
plain is a very deep Abyſs. It is ſaid, there was once 
a great Earthquake in the Iſland, and that the Brim1/7om 
Hill (fo they call it) then took fire. 'It-was-probably # 
then, this Abyſs was opened. It is between two Crags FE 
tba riſe above the Mountain, and on the North fide an 
ſwers to the great Cleft,* which goes down above a tho 
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and feet perpendicular, is more than 20 feet broad and 


penetrates above 100 paces into the flat. So that in this #] 
place the Mountain is fairly ſplit, from the top down to 


the Bas of the Cone. 


On this Plain you may ſee the Clouds gather below, 
and hear the Thunder rumble under your feet. The 
great Cavern is under the Cleft, and was doubtleſs form. 
ed by the fame Earthquake that ſplit the Mountain into 
two Parts nearly equal. The Parting. goes North and S] 
South. To the North is the Cleft and the Cavern, inn 

the middle the Abyſs, and to the South, the burning 
Gulph. The Cavern is about twenty-five feet wide, a 
mych in height, and about ſixty Paces 2 Wirhn 
„ as much 
in breadth, and forty in height. Here the Heat is mo- 
derate: But there is a third Cave within this, where it is 
fo hot, that a torch will give no Light therein, and 

N | ; + 0 8 


this is a ſecond Cave, about 60 feet in leng 


E 


5 C 133 which is lufficiently cool. And the Was of 
12 fathom makes the difference. It ſeems ſtrange, thut 
In che ſame Cave, 300 ſeet under ground, it ſhould be 
ſo hot on one fide, and ſo cool on the other. Perhaps. 
Web cool Side has ſome Vent into the great Cleft, and 
N receises freſty Air thereby. 
-AnoT HER ſurprizing Eminence, which may be⸗ rank. 
* among burning Mountains, is the Pike of Teneriff.” 
on the Summit of it is an Hollow twelve or fourteen 
biet deep: The Sides ſloping down to the bottom, 
form a Cavity, like a truncated Cone, with its Baſe up- 
ET permoſt. | This Cavity is nearly circular, about. forty 
=—_ acroſs. The Ground is very hot, and from near 
Wien Veins, iſſues a Smoke of a ſtrong, ſalphureous 
© Smell. The whole Soil ſeems powdered with brimſtone,, 
which forms a beautifully coloured Surface. Almoſt all 


ling with yellow, like Gold. On the middle of one of 
the Rocks is an hole, about two inches in diameter. 
13 | Hence prodeeeds a noiſe, like that of a great Body of Li- 
7 quors boiling very ſtrongly. And ſo hot a ſteam comes 
rom it, abs will burn the hand, even at a quarter of a. 
yard's diſtance.” 
= A ſry of the Sugar-loaf is white like Lime : 
— ſmall Part is covered with a Salt. But the far- 
ny Liga Part 1s covered. with Snow, almoſt throughout 
Che Year. | 
w, Tux Accounts given of its height are exceeding vari- 
* : ous: But a Gentleman ſome years ago, who meaſured- 
m- * it exactly, found the perpendicular Height to be two, 
ao = thoufand, five hundred and fixty-fix fathoms. 
wi 1 5. Waen it happens that any inflammable Stbſtarits 
in + takes fire in the Caverns of the Earth, the Air contained, 


og therein is rarefied and exploded with an immenſe Forte. 


23 RY Herebynot only the Arch which covers it, but the whole- 


bin ech of mcumbent Earth is ſhacen. And this is one 
ach Species of Barrbguales. In this cafe, the deeper the 
no- Cavern is, and the larger the Quantity of ane which 
tis takes fire, the more extenſive and the more violent the 
da Earthquake. If the Cavern is near the Surface of the 
NN the Fire often iſſues out of it; and the lower 
1 Part 
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the Stones thereabouts are of a greeniſh Colour, ſpark- 
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By this means many Earthquakes have been occaſioned, | 


uſual Cauſe of the moſt violent Earthquakes is Sulphur, 


And whenever any Earthquake happens, this is con- 
ſtantly in flames. Indeed were it not that theſe Venn 


Countries frequently annoyed by Earthquakes, which = os 


Damps in Mines ſhew, which being fired, do eg 
. thing as in an Earthquake, only in a leſs degree. And, 
the Pyrites on y, of all known Minerals, yields this in A 


| ever ſulphureous, but what is more or lefs mixt with th 
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Parts being eaten away, the Ground ſinks in and ſwallow, © 

up Houſes. or whole Cities. But, to conſide !? 
this point a little more minutely. As ſome Earthquake 
are owing to Fire, fo are ſome to Air, others to Water, | 
and others to Earth itſelf. 1. The Earth itſelf may be 
the occaſion of its own ſhaking, when the Roots or Bas 
of ſome large Maſs being worn away, that Maſs ſinks in 
by its own weight, and cauſes a Concuſſion of all the 
neighbouring Parts. 2. Subterraneous Waters waſh away | 
the foundations of Hills, and eat far under t' e Earth, 


and whole Cities ſwallowed up. This was undoubtedly | 
the Cauſe of the great Earthquake at Por7-royal, and of 
that which ſwallowed up Lima. 3. Air pent up in the | 
Bowels of the Earth, if it be at any time rarefied and 
expanded, will Arvggle for vent with incredible force, 


and thereby both ſhake and tear the Earth. 4. But the MF; 


or ſome other inflammable Matter, takiag fire in the 
Cavities of the Earth, and burſting thro' Whatever 
oppoſes. | | 

TxtRE are ſcarce any Countries that are much ſubjeſ 
to Earthquakes, which have not ſome burning Mountain. 


thus diſgorge the Fire, it would make far greater Havock 
than it does; 3 it would make the whole Cour 
try for a vaſt ſpace round, quite uninhabitable. Vea 


beneficial are theſe, that we do not want Inſtances, cf |* 


upon the breaking out of a Volcano, have been whol/ , 
delivered from them. Dt] E 
PerHays what cauſes moſt Earthquakes of this kind“ ws 


W 


is the Pyrites, or Iron- ſtone, which will take fire of itſel $7 
The Earth, we know, abounds in Cavities, which 2 . 


flammable Vapour. Nor is any Mineral or Ore ha, 
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1 rites,” But probably the Pyrites of the barning Moun- 


far greater Quantives. i in all the Countries round the Me. 
Yerranean than in Eng land :- A plain Reaſon why Earth 


; be | 28 arg, | fo. mack. more DALY; and more violene 
15 Ay. rel arthquake f may be made tür add 
the 1 of Sul wr, to twenty of Iron Filings. Mix 
29 temper theſe with Water, fo as to form a maſs of 
wy 5 pl ence.of 4 Frm Paſte. Buty this three or four 
ech ground. . In Six or ſeven Hours time, the 


; 0 h will begin, to plas, crack, and faroke, and. Fire 


aly | 

0 end Flame will burſt thro'. So that there only Wants a 
the ſufficient Quantity of this Matter, to produce a "true 
ni E If it were ſuppoſed to burſt' out ugder the dea, 


N it might occaſion a New Iſland. 9024 
=. lo: Explain, this point a little farther. This Globe of 


Jing out, like the Veins, Arteries and Netves in oursBo- 
For el aufder the very bottom of the Sea. Some of 
them ſerve to convey Water, others à more unctuods 
Subſtance, Pars an igneous Matter, that gives Morion 
to the e Frame. | in? 

+ | my the exterio Ir. Sea communicates with the inmoſt 
2 Abyſs, and paſſes 10, the Roots of the Hills apd Mou 


ol © tains, -_ Meantime | a conſtant” Air or Wind forces the 
Vi Water into the dark Caveins, and "revives add Repyeulive 
0 5 A perpetual, Fire... 63019 ; Hob 313 dd 
1 Ha vz. we, not indubitable Fidtbpiev of theſe things? 
af. Does not the, vaſt River Wea, pour ſuch a Quantitycbf 


Water i into the Caſpian, . within the ſpace of one Vear, hs 
Tvoald be ſufficient, Were there not ſome invifible Outlet, 
Wh cover the Whole Eatih? This invifible Outlet is un 
| huge Cavern, that paſſes under Mount Caucaſuꝶ into the 
= Huxine Sea. Hereby the Waters of the one Sea, diſ- 
= theinſelyes into the other. And the whole King- 
* ver thoſe ſubterraneous Waters 
Wien the Gaſpian Sea hay beeh, on octaſion/of winds, 
f too much { em tied into the Euxine,' it is reptenifhed fam 
55 the aſh ian | d which i is a kind of Relervior for lit. 
. D Win 9.475, e aan eie nd 


Rains, „is more ſulphureous than Ours.' It is likewife ix 


| erb! 1s Rege with infinite Cavities, Which branch 


doms of Georgia and Meng: ella, are as it were a — | 
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And the ſubterraneous Communication. between the Rea. |: 
Sen and the Mediterranean, is now out of all diſpute. 
Ap how many Inſtances of this have we in River? | 
So late Geographers aſſure us, that the River Niger in 
Afric is derived from the River Nile. under the mighty 
Chain of the Mountains of Nabia; on the Weſtern Side 
of which Mountains, it takes the name of Niger, and b 
continves its courſe into the Alantic Ocean. So the vaſt 
and deep Cave in Mount Taurus, receives the Tigris and 
gives it_a paſſage to the other ſide. The ſame River af“ 
terward hides itſelf under ground, for near 12 Miles, and Ry 
then breaking out again, diſembogues into the Euphrat 
nea? Babylon. 5 e 
To come nearer home: The Guadiana, that runs 
between Spain and Portugal, runs thirty two miles under, 3 
ground. Yea, in our own Country, the Mole in Surry, Þ 
falls into the ground near Boæbill, and riſes again at a 
antenne Diſtan ce. % N Gal 
'Hencs we may ſafely collect, that the Earth is filled 
with ſubterraneous Aqueducts and Caverns, full of Air 
and Vapour and copious Exhalations from all ſorts of 
Minerals, as well as Water. dba 7a. 
Bes1pes theſe Cavities, there are Mountains whoſe; 7 
Bowels are in a continual Flame. And their. belchingg 
out Aſhes, Smoke, broken Rocks and Minerals, argue, 
vaſt Vacuities, and huge Magazines of combuſtible mam, 
ter, which are lodged therein. In the Chain of Moun-j Þ 
tains called the Ardes in America, there are no leſs than 2 
ffteen Volcanos, by whoſe Burnings, Caverns, as big as, | 
whole Kingdoms are made, and receive the Cataracts of, 
migbty Rivers. And not only here, but over all the 1 
Earth, there are ſo many Channels, Clefts aud Caverns, 
that we do not know, when or where we ſtand. upon, “ 


> 


ood ground. Indeed it might amaze men of a ſtout, Þ 
Ba could they ſee into the World beneath their feet, 
view the dark Receſſes of Nature, and obſerve, that 
the firongett Buildings ſtand upon an immenſe Vault, at; 
the bottom of Which runs an unfathomable Sea, and, T. 
whoſe upper Hollows, are filled with ſlagnating Air and“ 
the Expuations of ſulphureous and bituminous Matter. 
1 25 5 135 e . 8 
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without Volcanos and fulphuceous Caverns, from which 
pbranching into ſmaller Pipes, the ſubterraneous Heat is 
conveyed throughout the Earth: So no Country can 
miſe itſelf an entire Immunity from Earthquakes ; 


bot ſodterraneous Fires. Eſpecially when it is conſider- 
ed, that the Earth is in one Part impregnated with Sul» 
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Bitumen, Oker and Chalks. For if an artificial Powder, 
made only of Nitre, Sulphur and Charcoal, has ſa won- 
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other metallic and mineral Spirits, with which the Womb 
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N perhaps open wide and deep Gulphs, wherein whole 
) e — fo | . 
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» fſame fate. Vea, the vaſt promontory called Phlegium in 
. Athiopia, after a violent Earthquake in the night, was 


ut. vot to be ſeen in the Morning, the Earth having ſwal- 
boxed it up and doſed over iim 

"* Lixeg Inſtances we have of later date. The Mountain 
Pius, in one of the Molucca*s, was ſo high that it appear- 
ed at a vaſt diſtance, and ſerved as a land- mark to Sailors. 


an inſtant ſunk into the bowels of the Earth: And no 
z like 


ven were there no other Cauſe of theſe dreadful Events, 


phur, in others with Nitre, Allum, Vitriol, Mercury, 


Bitumen, Gold, Copper, Iron, Arſenic, Mercury, and 


of the Earth abounds, when the ſubterraneous Fires 
break thro? into the hollow Vaults, where theſe are repo- 


of it remained, but a vaſt Lake of Water. The 
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© -THERPPORE as there are no lar e Tracts of Land; 
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4 derful Effects: What force muſt that combuſtible Matter 
' EZ have, which ariſes from Sulphur, Nitre, Sal Ammoniac, 
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Zut during an Earthquake in the Ifle, the Mountain in 
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Andes, one after another, were wholly abſorbed in the 


' three or four miles in diameter, there is a conſtant Erup- 
tion of Fire. The Flame rifing very high ; yet without 


63 


in the mountainous Parts of China, ii 


te happened 
1556: When a whole Province, with all its towns, Cities 
and Inhabitants was abſorbed in a moment; an immen{;! 
Lake of Water remaining in its place, even to this day, 


- IJ 
In the year 1646, during the terrible Earthquake in | 


the kingdom of Chili; ſeveral whole Mountains of the i 


Earth. Probably many Lakes of whoſe beginning we 
have no account, were occaſioned by the like Abſorpts| 
ons 38 
Ix Perfia, there is a ſabterraneous Fire, of a mon 
harmleſs Nature. It riſes out of the ground, about} 
twenty miles from Bata, and three from the Ca/jp:an | 
Sea. The Ground is rocky, but has a ſhallow Covering 
of Earth. If this be any where ſcraped off, and fire ap. 
plied to the place, it catches fire immediately, and burns 
without diminution, nor ever goes out, unleſs you throy 
cold Earth over it, by which it is eaſily extinguithed, | 
A piece of Ground, about two Exgliſb Miles in Extent, 
has this wonderful Property. In many Parts of it there| 
is a continual Flame: The chief is an hole about four 
feet deep and fourteen in diameter. This is ſaid to have 
burned many thouſand Years. They burn Stones into? 
Lime, by filling a hole in the ground with them, and Fi 
then bringing a lighted Candle to the hole. The fire FF 
immediately kindles, and in about three days, burns the 
Stones ſufficiently. . _ | I | 
Tr is remarkable, that this Flame, how preat ſo ever 7 
it be, gives neither Smoke nor Smell. There is much“ 
Napththa all about the place, tho? not juſt where the! 
Fire is. = 
DovBTLEss an inflammable Vapour iſſues in abun- F* 


dance out of the ground in this place. Something of the ÞY 


fame kind is found between Bologna and Florence, on BY 
the ſide of one of the Appennines, On a ſpot of ground 


oy 
4 


8 7 


Noiſe, Smoke or Smell. In great Rains it ſometimes 
intermits, but afterward burns with the greater Vigour. ÞF 
There are three other ſuch Fires on the ſame Mountains.“ 
Probably they riſe from Veins of Bitumen. 1 i 
| | ; 
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Vr have the like inflammable V apours in England, in 
ESrce or four different Places. In Dauphiny and ſome 
ther Parts of France, the Surface of ſeveral Springs takes 


ong; five or fix feet high at the Entrance, and leſs than 
Shree at the farther End. | i | 
Tue Ground ſlopes a little from this End to the Mouth, 
end more from thence to the road. If you ſtand a few 
ing eps without, and ſtoop ſo as to have your eye nearly on 
ap- glerel with the ground of the Grotto, you may ſee a Va- 
Four within, like that which appears over a Chakng-difh 
pf red-hot Coals, only that it is more ſluggiſh, and does 


OW | Uh, | 
ed. Fot riſe above five or fix inches high, Its Surface, more 
nt, iſtinctly terminated than that of other Vapours, balan- 
ere es viſibly under the Air, as if unwilling to mix with 


The Ground of the Grotto is always moiſt ; 


tis never increaſes ſo as to form any drops. While you 
tand upright, you remark nothing more, than a flight 

Farthy Smell, common in all ſubterraneous places which 
re kept ſnut. But if you put down your hand, within 


ach Smell nor Taſte. A Vapour fimilar to that in the Grot- 


| Aricare Flambeau, thruſt into the Vapour, pre- 
ently goes out; yet without any Noiſe or Hifling, 
The thick Smoke which appears immediately after its 


Extinction, remains floating on the Vapour, and be- 


5 ing lighter than it, but heavier than the Air above it, 


nes ppreads between both, Indeed Common Smoke is 


wt: ighter than Air: but that impregnated with the Va- 


pour is heavier, 
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ave nd ſo are the Sides to the height of ten inches. Vet 


en inches of the ground, it feels as if you put it into the 
eam of boiling Water. Yer your hand contracts neither 
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(74) 
I a young vigorous Dog be held down within lf 
Vapour, he at firſt ſtruggles, . pants, ſnorts and rat 
in the throat. But in three Minutes he lies as dead 
Carry him into the open Air, and he draws in long 9 
Draughts, as one recovering from a Fit, and in tu 
Minutes gets upon his Legs, and ſeems to ail nothing 2 
A Cock having his Head plunged into the Vapo 
was ſuffocated all at once beyond recovery. Frog 
are ſlupiſied by it in 3 or 4 minutes: yet tho” they 
have laid in it a quarter of an hour, ſoon recover when! 
placed in the open Air. Large Flies, Beetles and 
Butterflies, were longer without giving Signs of thei! 
ſuffering, Fand longer in recovering. A Toad reſiſted 
the Vapour near half an Hour, a Lizard above m 
hour and a Quarter. And a large Graſs-hopper fiir. 
red in the Vapour, after being more than two Houn 
in it. | | | | 
An Engf/þ Gentleman kneeled down in the Grotto 
and leaning on his hands, bowed his face to within 2 
3 inches of the ground, holding his breath, keeping 
his eyes open, and his Tongue a little out of his mouth, 
He remained thus three or four Seconds, without an 
painful impreſſion, or any fort of Taſte on his Tongue. | 
And hence it manifeſtly appeared, that this is not i 
poiſonous Vapour. | CY be; | 
He afterward advanced his face to the Surface of the 
Vapour, and took in breath gently. He was ſenſibl ? 
of ſomething ſuffocating, juſt like the Air of an hoe 
and moiſt Stove. Likewiſe he felt a ſlight acrimony i 
in the throat and noſe, which made him cough and? 
ſmeeze : but no Head-ach, no Sickneſs at Stomach | 
nor any other Inconvenience. | 4 
Ir is clear then upon the whole, that Animals di 
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in this Vapour, not as poiſoned, but rather as drowu- 
ed, in a fluid not capable of ſupplying the place of the 
Air which is neceſſary for Reſpiration, and equally ne- 
ceſſary to ſuſtain Fire, as the Flame of a lighted Flam - 
_—_ vc ſtranger Flame than that which iſſues outfit 
of Earth, is that which iſſues out of the Stomach of 5 
Animals. The Anatomical Lecturer at PS in tie 

| yea Jr 


1 


ear 1:97, happening to hold a lighted Candle near 


n th , 
Ihe Subject he was diſſecting, on a ſudden ſet on Fire 
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long 5 pened. In the ſame Vear, as Dr. Rusſeb, then Anatomy- 


tua Profe ſſor at Piſa, was diſſecting a Woman, a Student 


ling ighting him with a candle, he had no ſooner opened 
our he Stomach, than there iſſued out a yellow, greeniſh 


ron lame. A like thing happened ſome years after at 
they BT. jons, in diſſecting a Woman, Her Stomach was no 


vhen ooner opened, than a confiderable Flame burſt out 


and nd filled the place. But this is not fo much wonder- 
heir ed at, ſince the Experiments made by Dr. Vulpari, A- 


Hatomical-Profeſſor at Bologna. He affirms, any ore 
may ſee, iſſuing from the Stomach of an Animal, a 
matter that burns like Spirits of Wine, if the upper 
and lower Orifices are bound faſt with a very ſtrong 


und under the Ligature, and afterward preſt with both 
hands, ſo as to make all that it contains, paſs to one 
ide. This will produce a ſwelling in that part, which 
muſt be held with the left hand to hinder its eſcaping. 
an! A Candle then being held about half an inch from the 
Stomach, let it be ſuddenly opened by the right-hand, 
ti and a bluiſh Flame will immediately guſh out, which 
will ſometimes laſt a Minute. The ſame way Flame 
may be brought forth, from the Inteſtines alſo. 
ble Nox is it from Carcaſes only that Flames have iſſu- 
hot Fed. This has been the caſe with live Perſons likewiſe. 


8 2 
ROY. +. 


0) RB artholrne relates, that a Poli/þ Cavalier, having drank 
nd ga quantity of Brandy, died in a little Space, after an 


ch Eruption of Flames thro' his Mouth. He relates alſo 
the caſe of three others, who after drinking much 
Brandy, experienced the ſame Symptom. Two pre- 
n: ſently died; the Third eſcaped by immediately drink- 


the ing cold Water. Still more aſtoniſhing is the Caſe of 


ne- a Woman at Paris, who uſed to drink Brandy to ex- 
m- ceſs. She was one night reduced to Aſhes by a fire 

from within, all but her Head and the ends of her 
ut fingers. In like manner Cornelia Bandi, an aged Lady 
of Fot unblemiſhed Life, near Ce/ena in Romagna, in 1731, 
he retired in the Evening into her Chamber; and in the 
a Wy 5 © 3 Mcruing 
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e Vapours that came out of the Stomach he had juſt 


Arhread. The Stomach thus tied muſt be cut, above 


ES. ov ts Let —_— 
. — 
* 


25.9 — — 
whe; 
— . 


err 


— 
— 2 


4 
1 
4 
4 
14 
FR. 
1 . 
114 
>» + 
3: 
* 
N 
© 
N 
1 
5 
+/ 
Fe 
11 


— 
8 


8 


r A 


Shoes and Stockings on. The Aſhes were light: thi 


| Glaſs is an artificial Compound of Salt with Sand g 


Fire. 4. When melted it cleaves to Iron. 5. When red. 


ing blown into a hollowneſs, which no Mineral i | 
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Morning was found in the middle of the room, redut 
ed to Aſhes, all except her Face, Scull, three Fingen | 
and her Legs, which remained entire, with th 5 


Floor was ſmeared with a groſs, ſtinking Moiſtur, 8 
and the Walls and Furniture covered with a moi 
Soot, which had ſtained all the Linen in the Chet | 

Tak have been Inſtances of ſeveral other Perſon, | 
burnt to death in this unaccountable manner: One d 
whom was Grace Pet, of [p/wich, in 1744. "2 

6. THERE is no Body but may be by Fire conver. 
ted into G/a/5: not excepting Gold itſelf. And thi 
is the laſt Effect of Fire: No Art can carry the Chang 
of a natural Body ary farther. ; 

As to the Nature and Properties of it, i. Comma 
Stones. 2. It is fuſible by a ſtrong fire, and when ful 
is tenacious and coherent, 3. It does not waſte in th 


hot it is faſhionable into any ſhape, and capable of be 


6. It is frangible when thin, friable when cold, and 
tranſparent, whether hot or cold, 7. It is flexible 
elaſtic and diſſoluble by Cold. 8. It can be cut on, 
by Emery or a Diamond. . It is not diſſoluble by Ah 
Fortis, Agua Regia or Mercury. 10. Neither Acids nor a 
thing elſe extract Colour, Taſte, or any ſenſible Qus. 
lity from it. 11. It loſes nothing either of its Subſtana 
or of its Weight, by the longeſt and moſt frequent 
Uſe. 12. It is not capable of being calcined, neitba 
of contracting Ruſt. | I 

Bur there is no Property of Glaſs more remarkab:Jy 
than its Ductility. Glaſs-Spinners draw Threads ff 
their brittle Matter, melting over a Lamp, with ta 
more Eaſe and Expedition, than common Spinners 0 
thoſe of Flax or Silk. Theſe may be drawn fine a8 
Hair, yea as the threads of a Spider's Web, ſo as uM 
wave with every wind. And the finer they are, tt 
more flexible. If the Ends of two ſuch threads *| 
knotted together, they may be drawn and bent, ig 
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me forty- eighth Part of an Inch ia diameter, 


5 1 Tusk is ſomething aſtoniſhing ia the Power of 
The 7 7:/:/c:p:5, to bring far diſtant Objects near; and of 
! 


WS 1:cro/copes, to render thoſe clear and diftint, which 


10 8 are quite inviſible to the naked Eye. And no leſs 
ſon, amazing in another kind, is the force of Burning-glaſ- 
! . | 


I. . A piece of Wood laid before a large Burning- 
oplaſs, took fire in an inſtant. 2. Water contained 
in an earthen Veſſel boiled immediately, and in a ſhort 


nl inches thick, began to melt in a momert, and 

ſoon after ran in a continued thread. 4. A Steel-plate 
mag 4 grey / red-hot almoſt in an inſtant, and ſmall holes 
do ere made thro' it. 5 Slate becomes black Glaſs, 
ue! Tiles, Yellow Glaſs, Earthen-pots, a darkiſh-yellow 
\ t Clafs. 6. A Pumice Stone became white Glaſs, Earth 


black Glaſs, Bones, an opake one. 
ch, BUT inthe extremely hot Weather at Paris in 1705, 


I che Rays of the Sun collected by a large Glaſs, had 
11 13, Bigg! 7 . . - * 
ſcarce any force tho the ſeparate Rays quite inflam- 
ed the Air, The Reaſon of ſo ſurprizing a thing ſeems 
Ito be, that the Heat raiſed from the Earth great ſul- 
phurcous Exhalations, which embarraſed, ſtopped, and 
in ſ me degree abſorbed the Rays of the Sun. 
= Gunpouderis common: yſuppoſed to have been invent- 


Bcon knew of it, an hundred and fifty years before 


5 


Schrbarix was born, For in his Treatiſe 4% Mullitare 


Vou may raiſe Thunder and Lightning at pleaſure, by 
only taking Sulphur, Nitre and Charcoal, which fin- 
le have no effect, but mixt together and confiued in 
that of a Clap cf Thuider.” | 

Tue Effect of Cunpowder is owang to the Spring of 


* I the Air, incloſed in the Grains and in the Spaces be- 
se ween them. All theſe Springs ate dilated by the Fire 
{nd ſet a playing at once. The Powder itſelf only 
the = | | ſcrves: 


the ſpace in the middle of the knot does not exceed 


"Stine quite evaporated. 3. A maſs of Lead, three 


ed by Barthold Schwartz, about theYear 1380. But Nager 


A Clole place, cauſe a Noiſe and Exploſion greater than-. 
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ſerves to light the Fire, which puts the Air | 1 
forcibly than half a pound of That. A ſingle Gra fy 


which ſurrounds the Earth on every fide. It is vi 


Water. The ealy Paſſage of Bodies thro! it, proves in 


(03 


action. EY 
Aurum fulminans, a preparation of Gold, is far tro. 
ger than Gunpowder. A Scruple of this acts mon. 


laid on a kniſe and lighted at a Candle, goes off vin 
a greater Noiſe than a Muſket, .. 4 
7. Air 1s a tranſparent Body wherein we live, and 5 


too, and invariably ſo; for it cannot be frozen lik | 


Fluidity. And if alittle light be let into a darkend| 
Room, its Parts appear in a continual Fluctuation, 

ANOTHER Property of Air is its Height or Gravij 
This you will immediately feel, if you lay your hand 
on the Mouth of a Veſſel, which is emptied of Ar, 
If you lay a Square piece of Glaſs on the Orifice of af 
Air-pump, when the Air is drawn out, it will be broke 
to ſhivers with a great Noiſe. Or extract the Air fron} 
between two ſmoothly-poliſhed Marbles, and cloſe the} 
Edges with Wax. They will then be ſo ſtrongly pret 
together, as not eaſily to be ſeparated. But we nee 
no other Proof of it than the Barometer A Glaſs: tub, 
Cloſe at one End, and filled with Mercury. ImmeryÞ* 
the other End in a Baſon of the ſame Fluid, and when 
it is erected, the Mercury in the tube will riſe thury| 
Inches, above the Surface of that in the Baſon. 

TE Changes then in the Barometer are wholly os. 
ing to the Changes in the Weight of the Atmoſphere jt 
But to what are theſe owing ? It ſeems, chiefly to the 
Winds. For 1. Theſe mult alter the Weight of b 
Air in any particular Place, either by bringing tog 


ther and accumulating the Air, which is the caſe wha 


two Winds blow at the ſame time from oppoſite points 
Or by ſweeping away Part of the Air, as when tw 
Winds blow oppoſite ways from the ſame point; of 
laſtly, By cutting off the preſſure of the Atmoſpher 
which happens when any Wind blows briſkly any wi) 
2. Cold, nitrous Particles load the Atmoſphere, and "a 
increaſe its weight: 3. So do heavy, dry Exhalationh 
from the Earth. 4. The Air being rendered heavi*n 
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is more able to ſupport the Vapours, which being in- 


3 termixt with it, make the Weather fair and ſerene, 
When it is rendered lighter by the contrary Cauſes, 
it becomes unable to ſupport the Vapours, which then 
ſink, gather into drops and fall in Rain. | 

Wir us the Mercury is higneſt when the Wind is 
North or North Eaſt, and fo briags the cold, conden- 
ſed Air of the Northern Climates. in all Northern 
FX Countries the Mercury varies more than in the South- 


ſcarce varies at all, the Winds being ſmall and generally 
blowing the ſame way. 
+ Tak Preſſure of the Air, is ceteris paribus, as its 
Height. Carry the Barometer to an higher place, 
u where the incumbent Column of Air is ſhorter, and a 
ſmhorter Column of Air is ſuſtained: It being found to 
deſcend at the rate of a quarter of an inch for every 
hundred feet of Aſcent. | 
= Now Air, as all other Fluids, muſt preſs equa'!y 
every way. Heuce it is, that ſoft Bodies ſuſtain their 
E preſſure, without any Change of Figure, and brittle 
Bodies without breaking, tho? that preſſure be equal 
to that of a Column of Mercury, 20 inches high, or a 
Column of Water, of 30 foot. Nothing can keep 
EZ theſe Bodies uncharged, but the equable Preſſure on 
all ſides, which reſiſts as much as it is reſiſted. And 
EZ hence on removing or leſſening that preſſure on one 
EZ fide, the effect of it is ſoon perceived on the other, 
Ir is by means of its Gravity, 1. that the Air cloſely 
2 inveſts the Earth with all the Bodies on it, and bends 
#5 them down: that it prevents the Arterial. Veſſels of 
Plants and Animals from being too much diſtended, 
by the Impetus of the circulating Juices : and that 
1 it hinders the Blood from oozing out, thro” the Pores 
ol their containing Veſſels. Hence they who travel 


laxed the more, till they fall into ſpitting of Blood. 
2. The mixture of contiguous Fluids is chiefly owing 
to this. Hence many Fluids which readily mix in 
in the Air, when that is removed, remain ſeparate. 1 
t 


ern, the Winds being more fiequent, ſtrong, various 
and oppoſye to each other. Between the ropics it, 


up high Mountains, the af my they aſcend, are re- 
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It determines the Action of one Body upon another 
Thus it preſſes the Particles of Fire againſt the Fewel: 


Whereas upon removing the Air, the Fire immediutey 


goes out. S0 Aqua Regia ceaſes to diſſolve Gold, 1% 


the Air be taken away: Hence alſo on the tops fte 


high Mountains, as oh the Pe of Tener:f, the mol 1 
acrid Bodies, ſuch as Pepper, Ginger, Salt, have uo 


ſenſible Taſte; for want of a ſufficient Grauvity in the ; J 


Air, to preſs their Particles ivto the Pores of the! 
Tongue. | 5 
TRE Fourth Property of Air is Flafticity, It y iel 


to an impreſſion, by contracting its Dimenſions, and 


returns to them, on removing the impecfſive Cauſe, 
This Endeavour to expand itſelf, every Particle of Ai 
continually exerts, againſt an equal Endeavour of the 
ambient Particles Hence it is, that a Bladder full 


of. Air, will burſt in an exhauſted Receiver: While“ 


one that before ſeem'd empty, ſwells and appears to . | 
be full of Air. | | ; 


.'Trxzz Power does not ſeem to have any Bounds, 
Nor is it eaſy to be deſtroyed. Let Air be expanded 
ever ſo much, it ſtill retains its Spring. Nor is this 
ſenſibly diminiſhed by any Experiment, which has been 
yet made. os EX z 

- TazRe is no fixing any Bounds to its Condenſation,, 


any more than to its Dilatation. It will dilate in 7 
30009 times its former Space, yea into 13679 time, 
And all this by its own expanſive Force, without any |= 
Force of Fire. The Air we breathe near the Surface of 


the Earth is compreſt by its own weight, into at lea Jt 
the 13679th Part of the Space it would poſſeſs in va 
And if the ſame Air be farther condenſed by Art, the 
Space it will take up when moſt dilated, will be (accord- 


ing to Mr. Boyie) to that it poſſeſſes when moſt condent 
ed, as 550000 to one, 


By its Elaſticity Air init 
nuates into the Pores of Bodies, carrying with 1t this 


Faculty of Expanſion; whence it mult neceſſarily put 


all the Particles it is mixt with, into perpetual Oſci- by 
lations. And as its Elaſticity is never the ſame for 
two moments together, there inuſt be an inceſſant Di- 
latatzoa and. Contraction in all Bodies, To this is 0% 

| ing 


- 
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ing all Putrefaction and. Fermentation, neither o 
uphich will proceed ia vacuo. And indeed all Natural 
Corruption and Alteration ſeem to depend hereon: 
so that Metals, particularly Gold, are fo durable, on- 
ly by being impervious to Air. And yet jit may be 
doubted, whether Air itſelf be the true, original, 
EE univerſal Diſſolvent; or rather the ethereal Fire, 
EZ which is intimately united with every Particle of it; 
and without which Air is effete and uſeleſs, neither able 
EZ to feed Flame, nor to ſuſtain animal Life. . | 

7 Tuar there is ſome Matter in the Air much finer 
than the Air itſelf, appears from many Conſiderations. 


3 In an exhauſted Receiver ſomething remains, which con- 
uſe. 
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a Body, and a Body ſubtle enough to penetrate the Pores 
of Glaſs. Doubtleſs then it penetrates the pores of all 


EZ verſe, And this ſeems to be not only more ſubtle than 
the Air, but far more weighty and elaſtic. To the 
Weight of this may be owing the Weight of the Air, and 


the Air and of all other elaſtic Bodies. This alſo may 
cauſe the Reflection and other Phæcomena of Light; as 
alſo Senſation and Muſcular Motion. Indeed it ſeems 
to be the firſt Spring of all the Action in che Univerſe, 

Alx is ſometimes deprived of its Elaſticity, and 
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neyertheleſs it may be extracted and reſume its elaſtic 
State. As to Animal Subſtances, a very conſiderable 
Quantity of Air is extracted from them by Diſfillation, 
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© ſolid Parts of Animals. Half a cubic Inch of a fallow. 
deer born, produced 117 cubic Inches of Air: Half x 
© cubic Inch of Oy/er ſbelle, no leſs than 162 cubic Inches. 
As to Vegetable Sub/tances, half a cubic Inch of heart of 
# 0c: generated 108 cubic Inches: A cubic Inch of Peas, 
133 396 cubic Inches, or 113 grains, which was above a 
w LE third of its Weight. This Air will flaſh, if touched wick 
a Candle, | 
= Comphire generates no Air: Brand), next to none: 
Ul Water, or Raig-water, a little; Pyrmont-Water, 
. 925 twice 
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veys the Heat near as readily as Air, Now this muſt be 


other Bodies, and conſequently is diffuſed thro? the Uni- 


of all other Bodies: To its Elaſticity, the Elaſticity of 


© wrought into the Subſtance of other Bodies, from which 


not only from the Blood and Fat, but alſo from the moſt 


„„ 


twice as much; Which Air contributes to the Briſeneh 
of this and other minerel Waters, 3 
FROM Minerals much Air may be extracted Hat 
an inch of Newcaſtle Coal yielded 180 inches of A, 
which weighed near one third of the Coal. az 
| YET a good Part of the Air extracted from theſe Bü. 
dies, in ſome days gradually loſt its Elaſticity : Becauk | 
the acid, ſulphureous Fumes, raiſed with that Air, re. 
| ſorbed and fixt the elaſtic Particles. But when a meay 
was found to prevent this, it loſt only a ſeventezth or | 
eighteenth Part: (and chat chiefly in the firſt 24 Hou] 
The reſt was permanently elaſtic. | 1 
THERE is another way of producing Air, which ſeems {% 
20 be more. Natural, namely by Fermentation. A cubr 
inch of h Oil of Vitriol with half an inch of Sal Ammorat 
generated Six cubic Inches of Air: Six Inches of pos-. 
dered Oyfer ſbelle, and an equal Quantity of Mhite ain 
inegar, generated twenty-nine Inches. . 
Tnar much Air is incorporated into the Subſtance of 
Vegetables, appears from the following Experiments. 
Fo RT two inches of Ale from the Tun generated 

in three Months 639 cubic Inches of Air: Twelve inches 
of Malaga-Raiſius, in fix Weeks generated 411 inches: 
Twenty. fix inches of Apples, in thirteen Days generated Þ* 
968 Inches of Air. They then in three or four days 1& Þ* 
ſorbed about twelve inches, and afterwards nei.her ne- 
rated nor reſorbed. | ” 
Tu ar the Air ariſing from diſtilled or fermenting | 
Bodies, is true Air, appears from hence, that it con-. 
nues in the ſame expanded State for Weeks or Months BB 
which expanded Vapours will not do. And that it h 
elaſtic appears, by its dilating and contracting with Hen 
and Cold, as common Air does. | 4 
Alz then makes a very conſiderable Part of the Sub! 
ſtance of Vegetables as well as Animals. And beſide Þ 
theſe Particles of Air, which ſtrongly adhere to, and ar By 
| wrought vt 
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h Ma. Geeffroy ſhews, that the mixture of any vitriolic Salts with 
inflammable Subſtances, will yield common Brimflone : Particularly Tg 
of Oil of Vitriol with Oil of Turpentine, Brimſtone therefore is 0 wins 
thing but vitriolic Salt, united with ſome combuſtible Subſtance, | 


1 


Provglit into their Subſtance, there is in them a large 
Ouantity, which is upon the wing, and in a very active 
Pate. 5 
Als is generated likewiſe from Minerals by Fermenta- 
tion. By other fermenting Mixtures it is abſorbed again, 
end by others generated and abſorbed alternately. 


of compound Aguafortis, in four days abſorbed 27 inches 
of Air. When hot water was poured upon it, it gene- 
rated three or four inches, which after ſome days it ab- 
ſorbed again, A quarter of an inch of Tron-flings, with 
an inch of powdered Brimſtone, abſorbed nineteen inches 


A 
2 * 


In two days. Powdered Brinſtane mixt with Newca/lle- 
1 gal, neither generated nor abſorbet. 

A inch of Chalk and as much Oil of Vitriol, in three 
ward reſorbed. T'wo inches of Lime and as much Sal 
Ammoniac abſorbed 115 inches. The fumes of this are 
therefore very Suffocating. All burning and 
flaming Bodies, abſorb much Air. And whereas the 
Air which ſome Subſtances abſorb, is afterwards remit- 
ed, that which is abſorbed by burning Brimſtone, by 


ot recover its Elaſticity. _ a | 

Tax Elaſticity of the Air in the Veſicles of the Lungs 
© continually decreaſing, thro' the Vapour it is there 
Eoaded with; ſo that there needs freſh Air continually ; 


ph 


Motion of the Blood thro? the Lungs being ſtopt, inſtant 


nmoſt of thoſe, who are killed by Lightning, which fo 
tally deſtroys the Elaftic Air in the Lungs, that they 
Inſtantly fall flat. 3 
Ax that Candles ſoon go out, if they are Confined in 
ſmall Quantity of Air, ſeems not to be ſo much owing, 
their having rendered the Air effete, by conſuming its 
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Pivifying Spirit, as to its deſtroying the Elaſticity there- 
bf, by its acid, fuliginous Vapours. 152% 

4: Bur nothing deſtroys the Elaſticity of Air like Brim- 
one, whether burning, or in fermenting Mixtures. 
And as the attractive Power of Bodies is found to be more 


A QUARTER of an inch of lings of Iron, and an inch : 


days generated 31 inches of Air. Part of this it after- 


ke flame of a Candle, or by Human Reſpiration, does 


EDtherwiſe thoſe veſicles will ſoon fall flat, whereby the 


Death enſues. And this ſeems to be exactly the caſe of 
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or leſs, as they have more or fewer ſulphureous Particle, 


ſo we may reaſonably aſcribe the fixing the elaſtic Part; 1 
cles of Air, to the ſtrong Attraction of the ſulphureoy 3 
Particles, with which Sir 7/aac Newton ſappoſes all Bo 


dies to abound, more or leſs. 


Tux various Mixtures in the Stomach ſometimes gene. 


rate, ſometimes abſorb Air. In a good Digeſtion the 
generating Power exceeds the abſorbing Power but a lit. 
tle, When it exceeds it much, we may be troubled, 
more or leſs, with diſtending Flatus's. 

Wr have ſeen, how much Air may be extracted from 


Animal and Vegetable Bodies, into whoſe Subſtances it 


was before intimately and firmly incorporated. And 
conſequently, great Quantities of Air, muſt be continu- 
ally expended in their Production. Part of this, we fee, 
may reſume its elaſtic State, when their Texture is diflol. 
ved. but Part probably never regains its Elaſticity, at 
leaſt not in many Centuries, However we may ſee, 
what immenſe Treaſures of this important Element, the 
wiſe Author of Nature has provided, the conſtant Waſte 
of it being abundantly ſupplied, by Heat or Fermentati- 
on from innumerable denſe Bodies. 5 

Ir all the Parts of Nature were endued with a ſtrongly 
attracting Power only, whole Nature would immediately 
become, one unactive, cohering Lump. It was there- 
fore abſolutely neceſſary, there ſhould be every where 
intermixt, a due proportion of ſtrongly-elaſtic Particles, 
And ſince abundance of theſe are continvally reduced 
from an elaſtic to a fixt State, it was alſo neceſſary, that 
theſe Particles ſhould be endued with a property of reſum- 
ing their Elaſticity, whenever they were difengaged from 
that maſs in which they were fixt. And hereby this 
beautiful Frame of things, is maintained in a continual 
Round, of the production and diſſolution of Animal and 
Vegetable Bodies. | 

Tas Air is very inſtrumental in the Production and 
Growth of Animals and Vegetables : In its elaftic State, 
by invigorating their Juices; and in its fixt State, by 
greatly contributing, to the Union and firm Connection 


of cheir conſtituent Parts. It is alſo a very powerful 


Agent in the Diſſolution of the ſame Bodies. 
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(-85 ) 
Alx acts upon other Bodies not only by its Elaſticity 


EindGravity, but by the peculiar Ingredients mixt with 
Hit. Thus 1. It diſſoves Bodies, not only by its Preſ- 


85 ure and Attrition, but as containing all ſorts of Men- 
„ aruums. Iron ſoon becomes ruſty in Air, unleſs de- 


1 fingers. And Copper is converted by it into a Sub- 
1 ſtance like the Verdegreaſe produced by Vinegar. 
i 


* 


In our Southern Colonies great Guns ruſt ſo faſt in the 
Air, that in a few years large Cakes may be peeled 
off them. In Peru the Air diffolves Lead: but it will 
not diſſolve Gold; becauſe Sea-ſalt being very difficult 
Ito volatilize, there is but little of it in the Atmoſphere. 
But in the Laboratories where Aqua Regia is preparing, 
100 the Air is much impregnated therewith. And Gold 
hen expoſed to this Air, contracts Ruſt like other 


3 


Ar Metals. Air diſſolves Stone likewiſe. So the Purbeck 


Stone, of which Saizſbuy Cathedral is built, is obſerv- 
ed to become ſofter and ſofter, till it moulders away. 
Bor pure Air is no where to be found. That which 


It is no other than an univerſal Chaos, a Colluvies of 


Go all kind of Bodies. No Bodies can withſtand the Force 
8 kf of Fire. And whatever Fire can volatilize is found in 
N wp Wthe Air. Hence for inſtance, the whole Fog] King- 


dom muſt be found therein: For all that tribe is conver- 
Itible into Fume. Gold, the moſt fixt of all ad- 
Wheres to Sulphur in Mines, and is raiſed along with 


= it. All the Parts of the Auimal Kingdom mult like- 
8 wiſe be in the Air. For beſide the copious Effluvia 
this they emit by Perſpiration (whereby an Animal in the 


ny times the quantity of it own Body) any dead Ani- 
mal, when expoſed to the Air, is in a certain time 
carried wholly off. And we know that all Hegetables 
Wby Putrefaction become volatile, and ſo evaporate 


* Wnto Air. | 
15 . Alx, 2. volatilizes fixt Bodies. Thus Sea-ſalt be- 
al e calcined and fuſed, then expoſed to the Air to 


Wiquety ; when liquefied, ſet to dry again; then fuſed. 
Vor. II. H _ 
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ſurrounds us is the moſt heterogeneous Body in nature. 


courſe of its Duration, impregnates the Air with ma- | 
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again, and the Operation thus repeated; will by 4 
grees be almoſt wholly evaporated, nothing er emainigh 
but a little Earth. 8 1 
Alk, 3. fixes volatile Bodies. Thus tho? Aqu 
fortis or Spirit of Nitre, readily evaporates by th 
Fire; yet if the Air near be impregnated with Spin 
of Urine, the volatile Spirit is fixt, and falls down iy 
a liquid Form. | | 
Bur the Air's being open or incloſed is of con. 
quence in Chymical Operations. So, to make Sul. 
phur inflammable, a free Air is required: in a cla 
Veſſel it will not kindle. And thus all Animals a 
Vegetables can only be calcined in open Air. In cih 
Veſſels they never become any other than black Coal, 
By the Air-pump the Air is in a great meaſure draw 
out of a Veſſel called the Receiver. And hence wit 
learn how much all vital, nutritive and alteratin 
Powers depend upon the Air. A Candle i 
the exhauſted Receiver uſually goes out in a Minu 
A kindled Charcoal 4s totally extinguiſhed in abou 
five Minutes. Red-hot Iron is not affected thereby: 
Only it will not light Sulphur or Gunpowder, bu 
melt it. Flint and Steel ſtrike fire there, and Load 
ſtones act, as well as in the open Air. Smoke fink 
in a darkiſh Body to the bottom, leaving the uppe 
Part clear and tranſparent. The Syphon does d 
run therein: But Attrition produces Heat, as in te 
open Air. If ſome Grains of an Heap of Gunpowdetf: 
be kindled by a Burning-glaſs, they will not fire tie 
contiguous Grains. Glow-worms Joſe their Light 
as the Air is. exhauſted; but recover it, on its Rel 
admiſſion. Vipers and Frogs ſeem dead in leſs tha 
two Hours, but recover in the open Air. Snails lu 
ten Hours: Efts, two or three days; Leeches, five af 
Tur Atmoſphere is a Body of Air and Vapours, wid 
ſurrounds the Globe to the height of about Sigi 
Miles, gravitates toward its Centre, and is carried = | 
along with it in all its Motions. - This continual 
preſſes on our Bodies, with a weight equal to a Pilla”: 
of Air, whole Baſe is equal to the Surface of my vi 
| ies 
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es. Now a Pillar of Air of the height of the At- 
z zoſphere, is equal to a Pillar of Water thirty-five feet 
ih. Every foot ſquare therefore of the Surface of 
Sar Bodies is preſſed on by a weight of Air, equal to 
S cubic feet of Water: And a cubic foot of Water 
i eigbing 76 pound (Trey weight) conſequently every 
ot ſquare of the Surface of our Bodies, ſuſtains a 
ilar of Air equal to 2260 Pounds. If then the Sur- 
Pee of a Man's Body contains fifteen ſquare feet, he 
kains a Weight equal to 39900 Pounds. This is 
e Caſe, when the Air is heavieſt. But the differ- 
ce between the greateſt and the leaſt Preſſure of Air 
pon our Bodies is equal to 3982 Pounds. 
BS Hence it is fo far from being a Wonder, we ſhould 
pmetimes ſuffer in our Health, by a Change of Wea- 
Per, that it is the greateſt wonder, we ſhould not al- 
Says ſoffer. For when we conſider, our Bodies are 
It ſome times preſt upon by near two ton weight more 
Ethan at others, it is ſurprizing, that every Change 
Moes not break our whole frame to pieces. l 
5 5x truth the Veſſels of our Bodies being ſo much 
Preightened by an increaſed Preſiure, would ſtagnate 
e Blood to the very Heart, had not the Author of 
Nature wiſely contrived, that when the Reſiſtence to 
s Circulation is gieateft, the force by which the 
eart contracts ſhould be ſo too. For upon an in- 
raſe of the Weight of the Air, the Lungs are more 
Prongly expanded, and the Blood by being more iati- 
KDBately broken, made fitter for the finer Secretions, 
e Nervous in particular, by which the Heart is more 
ongly contratted. On the other hand, when the 
a4 eight of the ambient Air is ever ſo little abated, the 
JI contained within the Blood, unfolds its Spring, 
forces the Blood to take up a larger Space than it 
before. | 5 
Tur Reaſon we are nor ſenſible of thi: Preſſure, is 
ell explained by Bzrelh : Sand perfectly rammed into 
ard Veſſel, can't be penetrated, even b. a Wedge. 
W Water in a Bladder, compreſt on all ſides, can't 
gin any part. In like manner, within the 
Mun of au Animal, are contained various Parts; ſome 


H 2 hard, 


. I TE ARIES 
N + 1 
N W * 3 


— tn > = _— 
Au K 
ko — r + 
2 1 a 2 ? ” " N K 
* * 2 — 


— .... wy, 
— 1 — 3 
2 * I a * — 2 2 » —— — — * 
=. * phe 7 * N. 4 az N — 5 - . —— —.— . 
** ; ä Dee, e ET e — m—— 
— — — N 1 8 : 
— 2 — — FL 
— 6 n 4 bo 1 
— — RR — ——— —— — ꝗ—ꝙrFf; J7§»—ð 
: . —— « _— 


t 2 22 
— — r 
— — 
9 * 


2 ML 


—_— —— 
* — — — — 
— 2 — — way 
— — — 


> 
N 
. 
£ 
; 
, 
1 ; 
. 
: 
* 2 
. j 
75 : 
1 
— 14 
411 
1 
— 2 
1 
17 
1 
14 
ins, j 
'T £ 
11 
3: 
$6 
: 4 
74 


* — 
—— — — —— — 
2 — — - — 1 
- — — — — 
rr Nr * ; 
5, 2 


PU * 


e 


Av un.» 4) 5 TRE . — — : — - 
OO P " L * 663; : 9 
4 GET. — Ns on Cn i CE on — | or 
* — — - — 4 9 4 n Ts 9 
45 * 0 — —— TS. —— 
[] 


. * — 2 
r 


. 


( 3 
hard, as Bones; ſome ſoft, as Muſcles ; and ſons 
fluid, as Blood. Now it is not poſſible that Bone, {# 
ſhould be broke or diſplaced in the Body, unleſs te 
preſſure lay. heavier on one Part than on another. H 
the Preſſure be ſo divided, that it be equal all round, 


upward, downward, ſideways, and no part of the | 


Skin be exempt therefrom, it is plain, no Fracture c 
Luxation can follow. | = 

Tu ſame may be obſerved of theMuſcles andNeryez 
which tho? ſoft, yet being compoſed of ſolid Fibre, 
do mutually ſuſtain each other, and reſiſt the common 
Weight. The ſame holds of the Blood and other Hu. 
mours. As Water is not capable of Condenſation, {6 
theſe Liquids, while contained in their Veſſels, cannot 
be forced out of them by an univerſal Compreſſion; 
Add to this, that the Air itſelf which is contained, in 
every Part of the Body, is ſuch a Ballance to the Ex 
ternal Air, that no Hurt can enſue from its Preſſure, - 
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CHAP. III 
Of 6 


1. Of Vapours, Miſis and] 6. Of MockSuns and Mom: 

Clouds : 7. Of fiery Meteors, Thur. 
2. Of Dew and Rain: der and Lightning : 
3. Of Snow and Hail: 8. Electricity | 
4. Of the Rainbow: 9. Of Mind. 


bs Of the Halo- | 10. Reflections. = 


1. HATSOEVER is carried aloft into the Att, 
5 and ſuſpended there, is termed a Meteor. Thele 
are either Watry, Fiery, or Airy, The Watry at 
Miſts, Clonds, Rain, Snow, Hail, Watry Particle 
which are rarefied fo as to float in the Air, are then ter 


med Vabours. If theſe are vißble and hang = 4 
#1 Arth 


( 8% ) 


Er..t, we call them Miſts; if they are highes: in the 


on Hir, Chuds. Some of theſe are ſo thin, as to trauſmit 
wi Þ the Rays of the Sun, others ſo denſe, as to intercept 
I | 
* Tas manner wherein the Vapours. that conſtitute 
the (Clouds and Rain are raiſed ſeems to be this. Fire being 


+ the lighteſt of all Bodies, eaſily breaks looſe from them; 
and in its Paſſage carries along with it Particles or littie 
Caſes of Water. Theſe being lighter than the Air, are 


= booyed up and ſwim therein: Till ſtrikiog againſt one 
von another, or thickened by Cold, they are reduced into 
Hu. Cloud: and Drops. 
I 79 illoſt ate this, we may obſerve in Wa er over r the 
nol £1 ire, 1. That the Evaporations are proportioned to the 
00 5 eat, A ſmall Heat throws off few Vapours, ſcarce 
is viſible : A greater, carrie off larger and more numerous 
* veſicles of Water, which we call a S/eam. Violent 


5 Heat lifts up great Quannues of Water, which the Air 
cannot buoy up: and this we call Boiling. 2. If theſe 


5 Body, eſpecially if it be cold, they are thereby reduced 
Wiato Drops, like thoſe of Rain. 3. In froſty Weather 
13 the Vapours riſe but a little above the Water, aud there 
” Pang, or glide on. If the Weather be very coid ; aer 
a little Aſcent, they fall again into the Waiter. But in 
a warm, til Air, they aſcend ſwiftly and largely, and 
ount up. till they are out of fight. 

2. This Dew which uſual:y falls in Exgland in a Year 


ER 
2 
th 


7 5 mounts to ſomething more than three Inches and a quar- 


1. ter depth. Ihe Evaporation of a Winter's Day is nearly 
ide lame as that of a Sum mei's Day. For the Earch be- 
* moitter in Winter, chat exccis of Moiiture anſwers to 


i the Exceſs of Heat in Summer. 


N 6 onths together But the Dews are far greater than 
0 A 1 With us. Yet the moiſture evaporated in à Summer's Day, 
4 F ar exceeds that which falls in the Nig t. Hence the 
by eas there, cannot be of any Benefit to the Roots of the 
10 Bl rces, becauſe iney are remanded back from the Earth 
; 

1 ronſiderable — The great Benefit therefore of 

H 3 Dew 
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5 epours be intercepted in their Alceut, by any deuſe 


Within the Tropics they have no Rain for many 


N the following Day's Heat, before they can ſoak to any 
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Dew in hot weather muſt be, by being imbibed into ve. 
getables, to refreſh them for the preſent, and lupo) bi 
them with moiſture toward the expence of the ſucceelig 
Day. E 
11 the Sun draws freſh Supplies of Moiſtur? 
from the Strata of the Earih.. which by means of hk, 
penetrating Warmth, inſinuates 1ifelf into the Root, 
By the ſame genial Heat, it is carried up, thro” ther 
Bodies and Branches, and. thence paſſing into the Lea 
it is vigorouſly acted upon in thoſe thin Plates, ' till per. 
ſpiring thro? their Surface, it mounts with rapidity in e 
free Air, | | | £- 
Bur the ſtrangeſt Circumſtance relating to Dew, i 
this. In the ſame Night, place ſeveral Subſtances u 
the open Air, while a large Dew falis; And ſome c 
them will receive much of it, ſome little, and other 
none at all. The Drops make a fort of Choice, wha 
Bodies they ſhall affix themſelves to. Glaſs and Cir. 
| tals they hx themſelves to readily, and in the Jargel 
Quantity, Metals do not receive them at all, nor | 
the drops ever fix on them. If a Glaſs Veſſel be ſet on 
in an Evening. or a filver Plate, the Glaſs will be four 
quite covered with Dew, and the Silver perſectly dry, 
China-ware is a fort of Glaſs. Six pounds of Mercan; 
being expoſed to the Air in a China- Plate, the Dew n 
in Streams on the edge of the Plate, but not a drop va 
on the Metcury. | | . 
Is there not ſome Alliance between the Pbænomem 
obſerved in Dew, and thoſe which appear in electric Bo 
dies ? All hard Bodies may by rubbing become Electti, 
excepting only Metals And Metals are the only Bo 
dies, which wholly refuſe to admit the Dew. Bur the 
Cauſes of one or the other Phænomenon, who is able | 
explain ? Ve | £ 
Ir Clouds are condenſed, ſo as to fall in Drops, thi 

we ſtile Rain. It may riſe from various Cauſes. Some 
times Cold alone condenſes a warm Cloud. But it is ge 
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nerally. Wind, which preſſes the Cloud io cloſe together, We 
that the Particles of Water united in large Drops, which 
being ſpecifically heavier than the Air, can no longer e 
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had very extraordinary Showers of Hail. On April NS 


F 


| ſeem te be o (i hs 

afra giees us en CCCULT OF a bloody Rain in France, 

hach much terrifed he P:ople. But upon Enquiry, it 
| was found to be only red cops, coming from a ſort o 


a FT 


Bled; Roms, ©* ten have been ſometimes called, 
> Ey.crea cuts 07 Iniects. Accrdingly 


P.erflies which Rew about in great numbers, | 
Ursi a Scarcity in Sf, a Rumour was ſpread, 


of rarmng Millet-Secd., But it was ſoon found to be 


ont, ce ſteds of the ſmall Hen- bit, growing thereabouts 
in gie enty. So in the .{rchipelago it was thought 
Afres were rammed, with which Ships were covered for 


many Leaguc> But in truth, they came from Eruption 


og” 


of Veſuvius, happening at that time. More lately it was 


1 reported at V arminſter in Wiltſhire, that it rained eat. 
EZ But the ſuppoſed Wheat was really Ivy-berries, blown 
PZ thither in a confiderable Quantity by a Hurrican. 


Nay, 


in 1696 a Field near Cranſtead in Kent, was overſpread 


wich young Whitings, ſuppoſed to fall from the Clouds, 
but doubtleſs brought thitker from the Sea, by a violent 
Storm. . | 

VMNos is it ſtrange that any of theſe things, ſhould be 
& thus tranſported by tempeſtuous Winds, conſidering to 
EZ what Diſtance, and in what Quantities the Sea-water was 
carried by the Storm, Now. 26, 1703, 
travelling ſoon after, twenty miles from the Sea, chewing 
= ſome tops of Hedges, found them ſalt. The Graſs of 
the Down about Lewes was fo ſalt, that for ſome time the 
= Sheep could not eat it. And the Miller three miles from 
the Sea, attempting with his Man to ſecure his Mill, 
= were ſo waſhed with Flaſhes of Sea-water, that they 
= were almoſt Strangled. | 


A Phyſician 


3. Wren the Particles of Water in a Cloud are fro- 


= zen, it occaſions Sow, which floats in the Air *till it is 
driven together, ſo as to be heavy enough to ſink. When 
the drops of Rain in falling toward the Earth, meet with 
a Stream of cold Air, they are often froze into lce, and 
ſo fall to the ground in the form of Hail. Hence the 
& reaſon appears, why Snow, which is only frozen Miſt, 
zs lighter than either Rain or Hail. ; 


Even in our temperate Climate, we have ſometimes 
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1697, a thick black Cloud coming from Carnarwvonſhin, 
poured ſuch an Hail on Chefbire, Lancaſhire and ſome 
other Counties, that in a line two miles broad and ſixty 
miles long, it did inconceivable Damage. It not only 
killed all ſmall Animals, but ſplit Trees, and beat down 
Horſes and Men. The Hail-ſtones many of which 
weighed five Ounces, ſome ſeven or eight, and were of | 
various Figures: Some round, others half round, ſome 
ſmooth, others emboſſed, or variouſly granulated. The 
icy Subitance of them was tranſparent and hard ; but 
there was a ſnowy Kernel in the middle of each. 

Max 4, in the ſame Year, there was a Shower of 
Hail in Her!ford/bire, which exceeded this. Fields of 
Rye were cut down as with a Scythe; ſeveral Men kil. 
led, and vaſt Oaks ſplit. The Stones were from ten to 
fourteen Inches round, ſome oval, ſome pecked and 
others flat. | | 5 

Mezeray relates, that in Italy, in 1510, there was, al. 

ter an horrible Darkneſs, a Shower of Hail, which de.“ 
ſtroyed all the Fiſh, Birds and Beaſts of that Country, 
It was attended with a ſtrong Smell of Sulphur. Soue 
of the Stones weighed an hundred pounds. 

Many Particles of Snow are of a regular Figure, like 
Rowels, or Stars of fix points. On each of theſe points, |: 
are other collateral Stars, but many of the Points ac 
broken. Others having been thawed are froze again 
into irregular Cluſters. All theſe are perfect Ice, fo tha 
the whole of Snow is an infinite number of Icicles. A 
Cloud of Vapours condenſing forthwith deſcends, 'til 
meeting wich a freezing Air, each Drop immediately 
becomes an lcicle, ſhooting itſelf into ſeveral Points, 
Theſe deſcending ſtill, and eter ſtriking on each other, 

or meeting with Gales of warmer Air, are a little blunted 
or thawed, and froze again into Cluſters, and ſo intang- 
led as to fall in flakes. But even then the largeneſs of ii 

Surface, compared to the Matter contained, makes it 
extremely light. | | 

4. Tu Rainbowis always ſeen in the Region oppoſite I 
to the Sun, and never but when it rains on that Side. Its 
Colours are conſtantly in this Order, the outermoſt Red, 


the next yellow, the third Green, the innermoſt Viola 
Colour; 
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L olour : But theſe are not always equally vivid. When 


TD 


wo Rainbows appear, the Upper exhibits the ſame Co- 


ixty Jours, but fainter, and in an inverted Order. The Seat 
nly of the Rainbow is the drops of Rain, on which the Rays 
wn Jof the Sun fall, and after various Refractions and Reflec- 
nich tions, ſtrike on the Eye of the Beholder. This is ren- 


aw indiſputable from hence, that the very Colours, 


me and in the fame Order, are exhibited in the Drops of 
lhe Water, ſpouted from a Fountain, | 


Tue Moon alſo ſometimes exhibits a Rainbow; but 
only when ſhe is full: Her Light being at other times 


of too faint to affect the Sight after two Refractions and a 
of Reflection. It has all the Colours of the Solar Rainbow, 


N a . 

very diſtinct and pleaſant, only conſiderably fainter. 

= AxraixBOw is likewiſe ſometimes exhibited by he 
Sta, when a ſtrong Wind carries the tops of the Waves 


WY 


al. and reflected, as in a Shower. But the Colours of this 


ry, the Common Bow. Scarce above two Colours are diftin- 
ze” guiſhable, a dark yellow, on the fide next the Sun, and 


Za pale Green on the oppoſite Side. But ſometimes 20 


ike or zo of them are ſeen at once. They appear at Noon 
its, Day, in a Poſition oppoſite to that of the common Rain- 
are bow, the concave Side being turned upwards. | 
ain F. Halo's are Circles of various Colours, which are 
nat ſometimes ſeen round the Sun or Moon. The Space 
A contained within them (eſpecially near thoſe Parts which 


tl are tinctured with the moſt lively Colours) is more duſky 
ely tben the Sky without. (They never appear in rainy 
ts, Weather.) Perhaps the Air is at that time full of very 
er, ſmall, icy Particles, on which the Rays of the Sun or 
ted Moon falling, after Refraction, exhibit that Appearance. 
6. As to Meck Suns, we ſometimes fee a large, white 
is Circle, parallel to the Horizon, in ſeveral Parts, where- 
u of more or fewer Suns appear, tho“ not always of the 
lame Size or Colour. As an Halo frequently appears at 
tbe ſame time, it is probable they ſpring from moch the 


2 * . . . > D . 8 . 
Its {me Cauſe, namely from icy Particles ficativg in the Air, 
ed, between the Sun and the Eye of the Spetiator. I be 
t Rays of the Sun reflected from, thele, may form that 
ui | 


i — 1A. 


aloft, and the Sun's Rays falling upon them are refracted 


are leſs lively, leſs diſtinct, and leſs durable than thoſe of 
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Moc Moons may be accounted for. 


_ appoints it fo, for the Preſervation of his Creatures, 


| cently thro”. thoſe things that make little or no reit- 


which reſiſt its Paſſage. 
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bright Circle, in certain Parts whereof, by a double Re. 7 
fraction and Reflexion of them, thoſe fictitious Suns ap- 
pear. In the ſame manner, the Appearances termed 


7. AMON Fiery Meteors are reckoned, Thunder, 
Lightning, Tones Fatui, Lambent-Flames, and what are 
called Falling Stars, Unleſs we account for theſe (as 
indeed it is eaſy to do) upon the Principles of Elec. 
tricity, we muſt ſuppoſe they are owing to ſulphureous 
or bituminous Particles, floating in the Air, which 
when collected in fufficient Quantities, take fire by 
various Means. If a large Quantity of inflammable 
Vapour, takes fire at once, the Flame tears the Cloud 
with incredible force, as well as immenſe Noiſe. But 
the Light moving ſwifter than the Sound, is ſeen be- 
fore that is heard. Sometimes an Exhalation of a 
milder kind takes fire, and produces Lightning with- 
out Thunder. When it thunders and lightens, it 
commonly rains too, the ſame Shock driving together 
and condenfing the Clouds. And the Wiſdom of Gov 


For if Lightning falls on one who is throughly wet, it 
does him no harm at all. Not that the Water quench- 
es or reſiſts the Fire; but it conveys it into the 
Ground. 8 | gag: ate 

Hiog Places are moſt frequently ſtruck with Light- 
ning, if they have ſharp Points, as Spires of Church- 
es, or 'I'ops of Jrees, which as it were attract che 
Fire. It ſometimes burns the Cloaths without hurt. 
ing the Body; ſometimes breaks the Bones without 
ſcorching the Skin. It melts the Sword in the Scab- 
bad or Money in the Pocket, while the Scabbard ot 
Pocket remains as it was In general, it paſtes inno- 


tence; but tears thoſe in pieces with impetuous force, 


Ox E very peculiar Effect of Lightning, is what the 
Vulgar call Fairy Circles. Theſe are of two kinds. 
One kind, is a round, bare Path, about a foot broad, 
with green Graſs in the middle, and is frequeni'y 


ſeven or eight yards in Diameter, The es 
| I cle 


os! 


© Circle of the ſame Breadth, of very green Graſs, much 
© freſher than that in the middle. Thefe are generally 
= obſerved after Storms of Thunder and Lightning, 
And it is no wonder, that Lightning, like other Fires, 
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a, moves circularly, and burns more at the Extremity 
are than in the middle. The Second kind of Circles 
(aa without all doubt ſpring originally from the Firſt : 
ee. The Graſs which was burnt up by the Lightning, 
Dus I growing afterward more freſh and green. 

ich! Varours of the ſame kind that give riſe to Light- 
by. nings in the Air, occaſion Damps in the Earth. The 
ble Damps in Mines are of four Sorts. The Approach of 
zud the Firk and moſt common is known by the. Flame of 
But the Candle leflening ?cill it goes ont: As alſo by the 
de- Men's Difficulty of breathing. Thoſe who eſcape 
f a 7 Swooning are not much hurt by this: but thoſe who 
th. ſwoOon away, are commonly on their recovery, ſeized 
it with firong Convulſions. The Second is the Peas- 
her I bloom Damp, ſo called becauſe of its Smell. This 
ov comes only in Summer, and is common in the Peak of 
es. > Derbyhire. But it is never mortal. They who have 
it 1 ſeen the Third ſort of Damp, deſcribe it thus. In 
ch-⸗ the higheſt Part of the Roof of thoſe Paſſages in a 
he Mine, which branch out from the main Grove, a 
» {FF round thing hangs. about as big as a Foot- ball, co- 
it. Tvered with a thin Skin. If this be broken, the Damp 
-h-- {© immediately ſpreads and ſuffocates all that are near. 
che but ſometimes they contrive to break it at a diſtance, 
rt. after which they purify the place with Fire. The 


ut Fourth is the Fire-damp: A Vapour which if touched 


b-- by the Flame of a Candle, takes fire and goes off like 
or WW Gunpowder, And yet ſome who have had all their 
10- | Cloaths burnt off by one of theſe, and their Fleſh 
if I torne off their Bones, at the very time felt no Heat at 


ce, all, but as it were a cool Air, 
Si James Lowther having collected ſome of this 
the Air in Bladders, brought it up to Londen. Being let 
ds. out at the Orifice thro? a tobacco-pipe, it would take 
ad, {fire at the Flame of a Candle. And even this is imi- 
iy uble by Art. Moſt Metals emit ſulphureous Vapours, 
s 4 hile they are diſſolving in their ſeveral Menſtruums, 
cle Iron, 
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Stream, it takes fire, juſt in the fame manner as th 


nothing more is neceilary to form them, than Im 1 
mixing with Vitriolic Acid and Water. Now Iron 


they heard no more of him. His Bro.her, an able Youth, p 


| ( 96 ) 


Tron, for inſtance, while it diſſolves in Oil of Vitra; 
emits much ſulphureous Vapour. If this be receingſ 
into a Bladder, and afterward let out in a mallif 


naturai Vapour, 5 
Tris Experiment explains one Cavs of Earth. 
quakes and Volcano's, fince it appears hence, thx 


generally found accompanied with Sulphur, and Su. 
hur conſiſts of an inflammable Oil, and an Acid ke 
oil of Vitriol. i 
This Acid in the Powels of the Earth, being dia 1 
with a little Water. becomes a Menſtruum to Ira 
with violent Efferveſcence and an intenſe Heat. The 
Air coming from this Mixture is extremely rareſel, 
and the more it is compreſſed by the incumbent Earth, 
ſo much the more its impetus will be increaſed, to u 
unlimited Degree. Nor does there need Fire to ſt 
theſe Vapours to work. The Air in the Bladder, i 
3t be much heated, will of itſelf take fire, as ſoon uv MG 
it is brought into contact with the external Air.. 
Axorna 


1 OTnrr Damps are ſometimes as mortal as thoſe in Mines. It 
the year 1701, a Maſon being at work in the City of Rennes, neat 
the brink of a Well, let his Hammer fall into it. A Labourer wi 
was ſent down for it, was ſuffocated, before he reached the Wate, 
A Second, ſ.nt to draw him up, met with the ſame Fate. So 
2 Third. At laſt a Fourth, half drunk, was let down, with 1 
charge to call out immediately, it he felt any Inconvenience. fit 
did call, as ſoon as he came near the water, and was drawn up in 
ſtantly. Yet he died in three Days, crying out, he felt a fler, 
which ſcorched his Entrails. et the thireeCorcaſes being drawn} 
with Hooks and opened, there appeared no Cauſe of their Death. 

Tux fame Riftorians relate, that a Baker of Chartes, having at 
ried ſeven or eight Buſhels of Brands out of his Oven into a Cella 

6 Stairs deep, his Son, a ſtrong young Fellow, going wich math 
his Candle went ou on the middie of the $S-airs. Having J. gated 
afreſh, he no ſooner got into the Cellar, than he cried for Help, 
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down, cried, 4 Iam dead, and was heard no more. He was fo 
lowed by bis Wite, and the by a Maid, «na ft:li it was the ſat 
Vet an hardy Fellow refolved to go and help them: He cried 0% 


* 
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Axorkkx Appearance which reſembles Lightning is 
me Aurora Borealis, commonly called Northern Lights. 
WT his is uſually of a reddiſh Colour, inclining to yellow, 
and ſends out Coruſcations of bright Light, which ſeem 
eo riſe from the Horizon in a Pyramidal Form, and {hoot 
ich great Velocity up to the Zenith. It appears fre- 
Wavently in the form of an Arch, riſes far above the Re- 
7 eion of the Clouds; yet never appears near the Equator, 
bat always nearer the Poles, - | 
Ignis fatuus, vulgarly called Vill awith the Wifp, is 
chicfly ſeen in dark Nights, irregularly moving over 


I __ 


Meadows, Marſhes, and other moift Places. It ſeems 
to be a viſcous Exhalation, which beiag kindled in the 
Air, reflects a kind of thin Flame in the dark, tho' with- 
out any ſenſible Heat. It is often found to fly along 
Rivers or Hedges, probably becauſe it there meets with 


- 


Ja Stream of Air to direct it. In aby there ate luminous 
Appearances, nearly reſembling theſe, which on a cloſe 
Inſpection have been found to be no other than Swarms 
of ſhining Flies. TO | 

Ox of the moſt ſingular kinds of lambent Fires, is 
that diſcovered at certain times on Sea-water. Where 
N he Ship goes ſwiftly in the Night, in many Seas the 
whole breaking of the water will appear behind it, as if 
eon Fire, ſparkling and ſhining all the way that it moves 


3, h from the Ship. c 
; ned 


4 5 Ir is in this part as bright and glittering, as if the 
van Moon ſhone upon it, and chiefly when there is neither 
do h Moon nor Stars, nor any Light in the Lanterns. But 
cith it is not always the ſame; ſometimes it is ſcarce perceiva- 


* ble, ſometimes very vivid and bright. Sometimes it is 
g Vor. II. — only 
— 
1g cat ¶ and was ſeen no more. A Sixth Man defired an hook to draw ſome 
Cela of them out. He drew up the Maid, who fetched a Sigh and died. 
math Next day one undertook to draw up the reſt, and was let down on a 
hted ! oedden Horſe with ropes, to be drawn up whenever he ſhould call, 
ip, a Fic ſoon called, but the Rope breaking, he fell back again, and was 
th, m0 WR while after drawn up dead. Upon opening him the Membranes of 
vas fene Brain were found extremely ſtretched, his Lungs ſpotted with 


0 


- ſar! Plood, his Inteſtines ſwelled as big as one's Arm and red as Blood 
ied % nd all the Muſcles of his Arms, Thighs and Legs, torne and fepa- 


( 


only juſt behind the Ship; ſometimes it ſpreads a prey 
way on each ide. It commonly reaches 30 or 40 fi 

from the Stern of the Ship, but is fainter as it is fande 
oft. At the Stern it is often ſo bright, that a perſon a 
deck may ſee to read by it. The luminous Water thy 
follows the Ship, is ſometimes diſtin from the ref of 
the Surface. Sometimes it is ſo blended with the adjz s 
cent Water, that the Appearance is confuſed. The |, 
minous Matter ſeems compoſed of {mall Sparkles, wid 
are ſometimes in the Figure of a Star, ſometimes it form; 
Globules, without any Radiations from them. The 
are, ſome of the Size of a large pin's Head; ſome large iſ 
even to a foot in diameter. Sometimes the Luminoy 
Matter is in oblong Squares, of three or four Inche, 
When the Ship goes ſwiftly theſe Figures all combin 
and form a ſort of luminous Whirlpool. Nor doe 2 
Ship only, but whatever moves ſwift thro' the Sea, cad 
the ſame Appearance. Large Fiſh when they ſwim nea 
the Surface leave a luminous Road behind them. So 
a number of Fiſh moving together. And ſometimes th 
throwing out a Rope, or any thing that breaks the dr, 
face of the Water, will render it luminous. If Ser 
water be taken up, and placed in a Veſſel, as ſoon ast 
is ſtirred, it will ſparkle: And if a linen Rag be dipt i 
Sea-water, and hung up, when it is throughly dried, i 
will appear luminous on being rubbed in the dark: Ant 
when halt dry, it need only be ſhook, to ſhew a great 
number of Sparkles. When theſe Sparkles are ond 
formed and fall on any ſolid Body, they will laſt a cov 
fiderable time. If they remain on the Water, they wil 
ſoon go out. | | L 
Tak Waves beating againſt the Rocks or Shore, 30 
or againſt one another, will occaſion the ſame Appear 
"ance and often yield a long Courſe of Light the whok 
Night. In the Brazils the Shores often ſeem all on tt 
by the Waves daſhing againft them. In general, the 
thicker and fouler the Seas are, the more of this Ligt 
they afford. In many places the Sea is covered with 
yellowiſh Matter, like Saw-duft, which ſeems to be te 
Excrement of ſome Sea-Animal, The Water where ü, 
| 1 


L ( 99) 
Sten; 


o fer 5 « found, gives more Light upon moving than any 


farthe '£ her. ; | - 
= Some Parts of the Northern Seas are covered with 


3; 


fon on 255 3 
er th his, for ſeveral Leagues together, and this is often lu- 
reſt a Ininous all over in the night, tho? not ſtirred by any 
ac bing moving thro? it. . ; : 
he jy I the Gulph of Venice the Water is luminous, only 
whic from the beginning of Summer 'till the End of Harveſt, 
form his Light is moſt copious in places abounding with 
Thek N Sea-graſs, eſpecially when any thing moves the Water. 
large One filled a flaſk with this Water; but it emitted no 
nion! Light, 'till it was ſtirred in the dark, When this was 
nchen Arained thro? a fine Cloth, the Cloth ſhone in the dark, 
bine ! but not the Water, This Light conſiſted of innamera- 
bes 1 bie lucid Particles. When ſome of this Sea-graſs was 
cane taken up, there were above thirty of theſe Particles on 
ner one Leaf, one of which when it was ſhaken, fell off. It 
So has as fine as an Eye-laſh and about as long. Viewed 
es the vit a Microſcope it appeared to be a Worm or Maggot, 
» Sur. conſiſting of Eleven Rings, with as many Mamillæ on 
ser! tbe fides inſtead of Feet, Their whole Bodies were 


ocid, tho? leaſt fo, when at reſt In Spring they con- 


va 


9 


asl 
ipt n Ine themſelves to the Sea-graſs: but in Summer they 
d, i pre diſperſed all over the Sea, and moſtly on the Surface. 


When this Sea ſparkles more than uf al, it is the ture 
gn of a Storm: And this proceeds from the greater 
Agitation of the Worms, already ſenſible of the ap- 
Wprozching Change. Hence it is clear, that the oli: tering 
WP! this Sea, in a Ship's Courſe, is occationed by theſe 
Wams: Which probably is the Caſe in ſome other Seas 
Wp'lo. And they are certainly the Cauſe of the Light in 
We Pinna-Marina, a large Muicle, frequently caught by 
Witte Algerine Fiſhermen, | Many Sea-fib in- 
Leed have a viſcous matter about, their Gills, efpecia'ly 
„ ehen they have been ſome time dead Theſe when 
Pepe in Sca- water ſhine as bright as a flaming Coal. A 
Puck rubbed on their Gills becomes luminous wherever 
* has touched them, and continues ſo, while it continues 
= oiſt; but as it dries, the Light fades. 
„ are is a ſmall Shell-fiſn, called a Dy, which 
i luminous all over. wear is taken out of the Shell 
1 2 in 
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in the dark, every Part of its Surface ſhines with a bright 


Ligbt. Nor is it the Surface only; but the whole Body, 


For if it be wounded either lengthways or acroſs, the 


cut Parts are as luminous as the Surface. It is therefore 
a true, natural Phoſphorus, and makes every thing ly. 


minous that touches it, which remains ſo as long as it is 


wet. When it is freſh caught, it abounds with water, 
and the very drops which fall from it, are luminous. 
Tas Light of a Gloww-avorm is fo ſtrong, that it will 
ſhew itſelf thro? ſeveral Subſtances. The Creature ſeem; 
dead in the day-time, and its Light is not then viſible, 
even in a dark Room, unleſs it be put in motion, and 
then it is very faint. After Sun-ſet the Light begins th 
return, and with it the Life and Motion of the Animal. 
Indeed the Motion and Light ſeem to depend on each 
other: It never ſhines, but when it moves: And whe 
it ſhines moſt, the Body is one third longer than in the 
Day-time. While it ſhines brighteſt, it ſometimes turns 
abt, and the Light is no larger than a pin's head. But 
on being touched, it immediately extends itſelf, and the 
Light is as large and bright as ever. F 
Tak luminous Parts are two ſmall Specks under the 
Tail. The uſe of this Light is, to direct the Animal in 
its Courſe, and in taking of its Prey. It is admirably 
placed for this purpoſe. The Tail is eaſily bent under 
its Belly, and throws its Light full upon any Objed, 
about or under the Head of the Animal, and the Eyes 
are placed not on the upper Part, but on the under {ide 


of the Head, ſo that they have all the Advantages of it, 


while the Light in this Part is not offenſive to the Eyes 
as it naturally would have been, if carried about the 


Head, The Creature can upon occafion cover this 
Light, ſo as not to be known, or purſued by its Enemies. 


It is an Inſect of the Beetle-kind, of a brown and duſky 
Colour. It has Shell-Wings as the other Beetles have. 
Its Head is covered with a fort of broad-brimmed Hat, 
under which are the Eyes which are black and large. 
Falling Stars, fo called, ſeem to be a Vapour of an 
unctuous kind, kindled in the lower Regions of the Alt 
Ualeſs this alſo (as many other Phænomena of the ſort) 
be owing to what is valgarly termed Electricity. 27 | 
| | | FROM 
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8. From a thouſand Experiments it appears, that 


every where diffuled thro? all Space, which ſurrounds 
Gt Earth and pervades every Part of it. And ſuch 
zs the extreme Fineneſs, Velocity and Expanſiveneſs 
Fs active Principle, that all other Matter ſeems to 
pe only the Body, and chis the Soul of the Univerſe. 

Ir is highly probable this is the general Inſtrument 


9 8 A 8 N 
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= 
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7 e, (which 1 18 properly ſo called) the vulgar Culinary 


of Fire i in Nature, which exiſts in all Places and in all 
Bodies, And this is ſubtle and active enough, not 


1 Pay to be, under the Great Cauſe, the ſecondary 
< auſe of Motion, but to produce and ſuſtain Lite 
* > hroughout all Nature, as well in Animals as in Ve- 


Wetables, 

EF Tw1s great Machine of the World requires ſome: 
Wuch conſtant, active and powerful Principle, conſtitu- 

4 by its Creator, to keep the heavenly Bodies in 

Weir ſeveral Courſes, and at the ſame Time give Sup- 

port, Life and Increaſe to the various Inhabitants of 

the Earth. Now as the Heart of every Animal is the 


* b Engine which circulates the Blood thro? the whole Bo- 
A Wy, ſo the Sun, as the Heat of the World, circulates 
9. this Fire thro' the whole Univerſe, And this Ele- 
ch 


nent is not capable of any eſſential Alteration, In- 
1 þ a Nature totally distinct from that of all other 
. By les. 

| Thar this is abſolutely ese both to feed com- 
mon Fire, and to ſuſtain the Life of Animals, it ſeems 
Ray be learned from an eaſy Experiment. Place a 
Ca, together with a lighted Candle, in a cold Oven: 
When lute the Door cloſe, having fixt a Glaſs in the 
Kee, of it: And if you look thro? this, you may 
L 1 at one and the ſame Inſtant, the Candle goes 
put, and the Animal dies. A plain Proof, that the 
Wame Fire is needful to ſuſtain both culinary Fire and 
$ nid! Life: And a large Quantity of it. Some 
oubtleſe pervades the Oven Door; but not enough 


? dere is a fluid far more ſubtle than Air, which 1s 


Jof all the Motion in the Univerſe ; From this pure 


ire is kindled. For in Truth there is but one Kind 


kreaſe or Diminution. It is a Species by itſelf; and 
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Coheſion of its Parts: But when this Fize is joined 
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to ſuſtain either Flame or Life. Indeed every Anima 
is a kind of Fire-Engine. As ſoon as the Lungs in. 
ſpire the Air, the Fire mingled with it is inſtantly dif 
perſed thro? the pulmonary Veſſels into the Blood: 
Thence it is diffuſed thro? every Part of the Body, ever 
the moſt minute Arteries, Veins and Nerves. - Ih tte 
mean Time the Lungs inſpire more Air and Fire, and 
fo provide a conſtant Supply. £9) 

THe Air ſeems to be univerſally impregnated with 
this Fire, but ſo diluted, as not to hurt the Animal in 
Reſpiration. So a ſmall Quantity of a Liquor dropt 
in Water, may be friendly to an human Body, tho: 
few Drops of the ſame Liquor, given by themſelves 
would have occaſioned certain Death. And yet you 
cannot conceive one Particle of the Water, without a 
Particle of the Medicine. Tis not impoſſible, this 
may be one great Uſe of Air, by adhering ſo cloſely 
to the elementary Fire, to temper and render ſa]utar 
to the Body, what would otherwiſe be fatal to it. 

To put it beyond diſpute, that this Fire is largely 
mixt with the Air, you may make the following Ex- 
periment. Take a round Lump of Iron, and heat it 
to a degree called a welding Heat: Take it out of the 
Fire, and with a Pair of Bellows blow cold Air upon 
it. The Iron will then as effeQually melt, as ifit 
were in the hotteſt Fire. Now when taken out of the 
Forge, it had not Fire enough in it to conquer the 


with that which was mixt with the Air, it is ſufficient 
to do it. On the fame Principle we account for tht 
Increaſe of a Coal or Wood Fire by blowing it. 

AND let none wonder that Fire ſhould be ſo connec: 
ted with Air, as hardly to be ſeparated. As ſubtle a 
Fire is, we may even by Art attach it to other Bodies; 
yea, and keep it Priſoner for many Years : And that 
either in a ſolid or fluid Form. An Inſtance of tht 
firſt we have in Steel : Which is made ſuch, only by 
impacting a large Quantity of Fire into Bars of Iron. 
In like Manner we impact a great Quantity of Fim 
into Stone, to make Lime. An Inſtance of the ſecond 
Kind we have in Spirits, wherein Fire is — 7 

| a 


4 10F - } 


Ja fluid Form. Hence common Spirits will burn all 
away. And if you throw into the Air Spirits rectified 
© to the higheſt Degree, not one Drop will come down 
© again, but the univerſal Fire will take hold of and ab- 
T orb it all. 


Trar this Fire ſubſiſts both in Air, Earth, and 


Water; that it is diffuſed thro' all and every Part of 
the Univerſe, was /u/p-#ed by many of the antient Na- 
E turalifts, and Zeleved by the great Sir 1/aac Newton. 
But of late Years it has been fully demonſtrated : Par- 
ticularly; by Mr. Srephen Gray, a Penſioner at the 
EE Charterhouſe ; who ſome Years ſincę preſented to the 
© Royal Society, an Account of many Experiments he 
bad made, whereby this ſubtle Fluid became clearly 
© perceptible both to. the Sight and Feeling. Becauſe 
tze Glaſs Tube, by Means of which thoſe Experi- 
= ments were made, was obſerved when rubbed to at- 
tract Straws and other light Bodies (a known Property 
of Amber, called in Latin Elefrum) theſe Experiments 
were termed electrical A Word which was ſoon affixt 
to that ſubtle Fluid itſelf, and every Thing pertaining 
to it. But improperly enough: Seeing the attracting 
lor ſeeming to attract) Straws and Feathers, is one of 
the moſt inconſiderable of all the Effects, wrought by 
this powerful and univerſal Cauſe. 


Ir was afterwards found, that a Glaſs Globe was 


= preferable to a Glaſs Tube. A greater Quantity of 
& ethereal Fire is co/lefed by this Means than by 
the other. I ſay collected; for that Fire is no more 
created by rubbing, than Water is by pumping. The 
grand Reſervoir thereof is the Earth, from which it is 
* diffuſed every way. Accordingly in theſe Experiments 
| the Globe rubbing againſt the Cuſhion, colle&s Fire 
& from it. The Cufhion receives it from the Frame of 
= the Machine; the Frame of the Machine from the 
Floor. But if you cut off the Communication with 
the Floor, no Fire can be produced, becauſe none can 


be collected. 5 


Many new Diſcoveries have been made by Means 
of a large but thin Glaſs Phial. This Phial is hung 
on any metallic Body, which communicates by aWire, 
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diffuſed thro' the whole. 
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with the Globe. This metallic Body has been tern. 
ed, the prime Conductor, as it conducts or conveys the 
Fire collected by the Globe, either into the Phaal, or 
into any other Body communicating therewith. 
Bur all Bodies are not capable of receiving it. 
There is in this Reſpect an amazing Difference be. 
tween them. The Excrements of Nature, as Way, 
Silk, Hair, will not receive the ethereal Fire, neither 
convey it to other Bodies: So that whenever in circy. 


" lating it comes to any of thele, it is at a full ſtop, 
Air itſelf is a Body of this Kind; with great Difficulty 


either receiving or conveying this Fire to other Bodies: 
So are Pitch and Roſin (Excrements, as it were, of 
Trees.) To theſe we may add Glaſs, Amber, Brim- 
ſtone, dry Earth, and a few other Bodies. Theſe haye 
been frequently ſtiled Elecrics per /e ; as if they alone 
contained the electric Fire: An eminently improper 
Title, founded on a palpable Miſtake. From the 
ſame Miſtake, all other Bodies, which eaſily receive 
and readily convey it, were termed Non ele&rics ; ona 
Suppoſition, that they contained no ele&ric Fire : The 
contrary of which is now allowed by all. 0 

Tuna this Fire is inconceivably ſubtle, appears 
from its permeating even the denſeſt Metals, and that 
with ſuch Eaſe, as to receive no perceptible Reſiſtance. 
If any one doubt, whether it paſs thro” the Subſtance, 
or only along the Surface of Bodies, a ſtrong Shock 
taken tnro* his own Body, will prevent his doubting 
any longer. It differs from all other Matter in this, 
that the Particles of it repel, not attract, each other. 
And hence is the manifeſt Divergency in a Stream of 
electrical Effluvia. But tho' the Particles of it repel 
each other, yet are they attracted by all other Matter. 
And from theſe three, the extreme ſubtlety of this 
Fire, the mutual Repulſion of its Parts, and the ſtrong 
Attraction of thein by other Matter, ariſes this Effect, 
that if a Quantity of electric Fire be applied to a Maſs 


of common Matter of any Bigneſs or Length, (which. 


has not already got its Quantity) it is immediately 


= Ir 
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they have ſuch Atmoſpheres. Had the Earth, for In- 


103 


Z Tr ſeems, this Globe of Earth and Water, with its 
plants, Animals, Buildings, have diffuſed thro? their 
hole Subſtance, juſt as much of this Fire as they will 
contain. And this we may term their natural Quantity. 
nis is not the ſame in all Kinds of Matter: Neither 
in the ſame Kind of Matter, in all Circumſtances. 


Dyes 


A ſolid Foot of one Kind of Matter (as Glaſs) con- 
tains more of it than a ſolid Foot of another Kind. 
And a Pound Weight of the ſame Kind of Matter, 
EZ when rarefied, contains more than it did before. 

Wir know that this Fire is ½ common Matter, be- 
cauſe we can pump it out, by the Globe: We know 
© that common Matter has near as much of it as it can 
contain, becauſe if we add a little more to any Portion 
® of it, the additional Quantity does not enter, but forms 
Ea Kind of Atmoſphere round it. On the other Hand, 
we know that common Matter has not more of it than 
it can contain. Otherwiſe all looſe. Portions of it 


HARM 


IS 


would repel each other; as they conſtantly do, when 


ſtance, as much electric Fire in Propottion, as we can 
ire to a Globe of Iron or Woud, the Particles of 
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EZ Duſt and other light Matter, would not only repel 
each other, but be continualty repelled from theEarth. 
Hence the Air being conftantly loaded therewith, 
would be unft for Reſpiration. Here we fee another 
& Occaſion to adore that Wiſdom, which has made all 
Things by Weight and Meaſure, ” 
| Tas Form of every electric Atmoſphere, is that of 
the Body which it ſurrounds : Becauſe it is attrafted 
by every Part of the Surface, tho? it cannot enter the 
E Subllance already replete Without this Attraction, 
it would not remain round the Body, but diflipate into 
the Air. | | 

Tus Armoſphere of an ele&rified Sphere, is not 
more eaſily drawn off, from any one Part of it than 
from the other, becauſe it is equally attracted bj every 


Tx 


% 


. N Re TS 


Fe 


way 


e 9 


Part. But it is not ſo with Bodies of other Figures. 


From a Cube it is more eaſily drawn off at the Corners 
than at the Sides: And ſo from the Corners of Bodies 
of any other Form, and moſt eaſily from the ſharpeſt 
Corners. 
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Corners. For 45 Force with which an electriſied bo 
dy retains its Atmoſphere, is proportioned to the Sur. 
face on which that Atmoſphere reſts, So a Surfacy 
four Inches ſquare retains its Atmoſphere, with ſixteen 
Times the Force that one of an Inch ſquare does. And 
as in pulling the Hairs from an Horſe's Tail, a For 
inſufficient to pull off an Handful at once, could cali 
pull it off Hair by Hair: So tho' a blunt Body can} 
draw off all the Atmoſphere at once, a pointed one can 
eaſily draw it off, Particle by Particle. 

WHiLE the electric Fire, which is in all Bodies, is 
left to itſelf, undiſturb'd by any external Violence, itis 
more or leſs denſe, according to the Nature of the 
Body which it is in. In denſe Bodies it is more rare: 
In rare Bodies it is more denſe. Accordingly every 
Body contains ſuch a Quantity of it, rare or denſe, a 
is ſuitable to its Nature. And there is ſome Re ſiſtance 
to every Endeavour of altering its Penſity, in the 
whole of any Body, or in any Part of it. For all Bo- 
dies reſiſt either the Increaſe or Diminution of their 
natural Quantity. And on the other Hand, when it 
has been eitrer increaſed or diminiſhed, there is a Re: 
fiftance to its Kerurn to its natural State. 

Wir E regard to the different Reſiſtance made by 
different Bodies, in either of theſe Cafes, it is an m- 
variable Rule, that Glaſs, Wax, Roſin, Brimſtone, 
Silk, Hair, and ſuch like Bodies, refit the molt; 
| And next to theſe, the Air, provided it he dry, and. 
in a ſufficient Quantity. That this Refiſtance is leaſt 
in Metals, Minerals, Water, Quickſilver, Animals 
and Vegetables : Which we may rank toget!ier, be- 
cauſe the Difference in their Reſiſtance is very inconfi- 
derable: And that in tneſe Bodies the Reſiſtance is 
greater, when their Surfaces are poliſh'd, and extend- 
ed in length, than when their Surfaces are Fough, and 
mort, or end in ſharp Points. 

Warn a Body has more electric Fire forced into it 
than it has naturally, it is ſaid to be eleQrified 2% ive. 
5. When Part of the natural Quantity i taken away, 
it is ſaid to be electrified negatively, Now when aft 


Iron Bar 1s negatively electriſied, the Fire drawn 2 
bes 
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does not go in again as ſoon as the Experiment is over, | 
„but forms an Atmoſphere round it, becauſe of the Re- 0 
. ſſſtance it finds in its Endeavour to dilate itſelf, either ö 
e into the Air or into the Bar. And when it is electrified ik 
1 ME 29:40, the ſame Kind of Atmoſphere is form'd, by | 70 
| WE the Fire accumulated upon it. Whether therefore Bo- ith 
dies are eletrified negatively or poſitively, and re- if 
main ſo when the Experiment is over, there are ſimi- 1 
hr Atmoſpheres ſurrounding them, which will pro- 
duce ſimiſar Effects. es | * 
hour we can eleQrify no Body beyond a certain De- 1 
gree: Becauſe when any is electrified to that Point, | 
it has an Atmoſphere round it ſufficiently ſtrong to | 
ballance any Power that endeavours to electrify it far- 1 
ther. | | PEE 1 


= Anp in the ordinary Courſe of Nature, this ſubtle, if 
active Fluid, which not only ſurrounds every groſs a 
Body, but every component Particle of each, where it 
s not in abſolute Contact with its neighbouring Particle 
can never be idle, but is ever in Action, tho that Action 
be imperceptible to ourSenſes. It is ever varying its Con- 
dition, tho? imperceptibly, in all Parts of all Bodies 
whatever; and electrifying them more or leſs, tho? 
© not ſo forcibly as to give ſenfible Signs of it. All Bo- 
dies then, and all their component Particles, when 
in their natural Situation, have round their Surfaces, 
where they are not in abſolute Contact with other 
© Surfaces, an imperceptible Atmoſphere ſufficient to 
© ballance the ſmaller Force with which they are attack 
ed: Every Way fimilar to the perceptible Atmoſphere 
of Bodies forcibly eleQrified. In theſe impercepti- 
ble Atmoſpheres is eg the Power which reſiſts 
their being electrified to an higher Degree than they 
ate naturally. And this Power lies in the Elaſticity 
of the ſubtle Fluid, every where diſperſed both round 
all Bodies and in them. = 
Geass is very difficultly electriſied, which ſeems to 
© prove it has a very denſe electric Atmoſphere. Metals 
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© are eaſily electriſied. Conſequently they have rare 74 
and therefore weakly refiſting Atmoſpheres. But as 1 
Heat rarefies all Bodies, ſo if Glaſs be heated to a cer- : 7 : 
* 2 tain | 14 
44 
NJ 


x 
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tain Degree, even below melting, it will give as fe 
Paſſage to the electric Fire, as Braſs or Iron dow. Ws 
The Atmoſphere round it being then rendered as m 
as that of Metals. Nay, when melted, it makes y 
more Reſiſtance than Water. But its Refiftance in MM 
. creaſes, as it cools. And when it is quite cold, ity. | 
ſiſts as forcibly as ever. Smoothly-poliſhed Wax . 
fiſts as much as Glaſs. But even the ſmall Heat rai 
by rubbiog, will render its Atmoſphere as rare 4 
that of Metals, and ſo intirely deſtroy its Reſiſtance, WM 
The fame is true of Roſin and Brimſtone. Even th 
Heat ariſing from Friction, deſtroys the Reſiſtane 
which they naturally make to being electrified: 4 
ſtrong Proof, that the Reſiſtance of all Bodies thereto, (ME 
is exerted at their Surfaces, and cauſed by an eledm WE 
- Atmoſphere of different Denſities, according to the 


different Circumſtances. 


Most Experiments will ſucceed as well with a Globe . 
of Brimſtone, as with one of Glaſs. Vet there is a can. 


ſiderable Difference in their Nature, What Glaſs repels 
Brimftone (as alſo Roſin) attracts. Rubbed Glaſs emits 


the electric Fire: Rubbed Brimſtone, Roſin and: Wa 


receive it. Hence if a Glaſs Globe be turned at one 
end of a prime Conductor, and a Brimſtone one at the 
other, not a Spark of Fire.can be obtained ; one 
receiving it in, as faſt as it is given out by the other, 


Hence alſo if a Phial be ſuſpended on the prime Conduc- i 


or, with a Chain from its Coating to the Table, and 
only one Globe turned, it will be electrified (or charged, 


as they term it) by twenty turns of the Wheel: Aﬀeer | 


which it may be ai/chargedg that is, uneleQrified, by 
twenty Turns of the other Wheel. 

Tu Difference between Non Electrics (vulgarly ſpeak- 
ing) and Eledtrics per fe, is chiefly this, 1. A Nen Ele. 
tric eaſily ſuffers a Change, in the Quantity of Fire it 
contains. Its whole Quantity may be leſſen'd by draw- 
ing out a Part, which it will afterwards reſume, But 
you can only leſſen the Quantity contain'd in one of the 

Surfaces of an Electric: And not that, but by adding at 
the ſame Time an equal Quantity to the other Surface. 
So that the whole Glaſs will always have the ſame Quan- 

| tity 


( 109 ) 


E 


one in Glaſs that is thin: Beyond a certain Thickneſs 
ve know no Power that can make this Change. 2. The 
WT cthereal Fire freely moves from Place to Place, in and 
WT :hro' the Subſtance of a Nen Electric. But thto' the 
WS Subſtance of an Electric it will by no Means pal. 
Wit freely enters an Iron-Rod, and moves from one 
end to another, where the Overplus is diſcharged. 
But it will not enter, or move thro? a Glaſs-Rod. Nei- 
Uther will the thineſt Glaſs which can be made, ſuffer 
» y Particle of it entering one of its Surfaces, to paſs 
Wthro' to the other. | 
IxpE Eg it is only Metals and Liquids, that peyfectly 
conduct (or tranſmit) this Fire. Other Bodies ſeem to 
conduct it, only ſo far as they contain a Mixture of thele ; 
Waccordingly moiſt Air will conduct it in Proportion to its 
Moiſtneſs. But dry Air will not conduct it at all: On 
the contrary, it is the main Inſtrument, in confining any 
electric Atmoſphere, to the Body which it ſurrounds. 


W when in vacuo) or paſſing from Body to Body. A clear 
Bottle full of Air, inſtead of Water, cannot be electrified. 
But exhauſted of Air, it is electrified as effectually as if 
it was full of Water. Yet an Electrical Atinoſphere and 
Air, do not exclude one another. For we breathe in it 
ch and dry Air will blow thro' it, without altering 
Wit at all. | 

Wax a Glaſs Phial is electrified, whatever Quantity 
of Fire is accumulated on the inner Surface, an equal 
; {WE Luantity is taken from the outer. Suppoſe, before the 
Operation begins, the Quantity of Fire contain'd in each 
Surface, is equal to twenty Grains: Suppoſe at every 
Turn of the Globe, one Grain is thrown in: Then af- 
iter the firſt Stroke there are twenty-one within, nineteen 
only without: After the ſecond, the inner Surface will 
Wave tiventy-two, the outer but eighteen: And fo on, 
Will after twenty Strokes, the inner will have forty, the 
outer none, And the Operation ends: For no Power or 


Vor, II. K or 


_ FREE | 4 | | 
uch in its two Surfaces. And even this can only be 


Dry Air prevents its diſſipating (which it does preſently . 


rt of Man can throw any more on the inner Surface, 
when no more can be taken from the outer. If you at- 
tempt to throw more in, it is thrown back thro' the Wire, 


7 
N DS - 
44 
1 
1 
46 
4 
77 
1 
. 
1 
9 
iF 
9 
3 
hs. 
[1 
Fl 
a6 
: 
T4 
5 
0 
1 
* 
1185 
iT; 
5 
ne 
1 
171 
J. 
þ of 
[ 
398 
1; 
i 
83% * 
* 
TI 
id 
9 
9 
"ys 
1 
41 
141 
0 
han 
27 + 
10 
15 
ih 
2 
68: 
* 
© 
x 
* 
* 


ES: 


d lies out in Cracks thro? the Sides of the Phial. Th, 
Eguilibrium cannot be reſtored in this Phial, but by 


Communication form'd between the inner and outer Sur. 


face, by ſomething external, touching both the oute, 


and the Wire which communicates with the inner Surface 
If you touch theſe by turns, it is reſtored by Degrees: 
If both at once, it is reſtored inſtantly. But then ther 
is a Shock occaſioned by the ſudden paſſing of the Fir 
thro' the Body, in its Way from the inner to the outer 


Surface. For it moves from theWire to the Finger, (ock 


from the Finger to the Wire, as is commonly ſuppoſed) 


Thence it paſſes thro' the Body to the other Hand, and ö 


ſo to the outer Surface. 

Tre Force with which this Shock may be given, i 
far greater than one would conceive, It will Kill Rat 
Hens, or even Turkeys in a Moment : Others, that are 
not quite killed, it ſtrikes blind. It will give Polarityto 


2 fine Needle, making it point North and South, as if 1 
touched by a Loadſtone. It will invert the Polarity of 


a Compaſs, and make the North Point turn to the South, 


At the ſame Time the Ends of the Needles are finely WM 


blued like the Spring of a Watch. It will melt of the 
Heads and Points of Pins and Needles: And fometime; 
the whole Surface of the Needle is run and appears 2s it 
were bliſtered, when examined by a magnifying Glaß, 
It will melt thin Gold or Silver, when held tight between 
two Panes of Glaſs, together with the Surface of the Gl 

itſelf, and incorporate them in a fine Enamel, Vea z 
ſtrong Spark from an eleQrified Phial, makes a fair Hok 
thro? a Quire of Paper doubled: Which is thought good 
Armour againſt the Puſh of a Sword, or even a Piſtol By 
let. And 'tis amazing to obſerve in how ſmall a Portion 
of Glaſs, a great Electrical Force may be. A thin-Glals 
Bubble, about an Inch Diameter, being half Allen 
Water, partly gilt on the outfide, when electriſed gives 
as ſtrong a Shock as a Man can well bear: Allowing 
then that it contains no more Fire after charging than 
before, how much Fire muſt there be in this ſmall Glz6: 
It ſeems to be a Part of its very Subſtance. . erbat 
that Fire could be ſeparated from it, it would be no lob. 
ger Glaſs. It might in. loſing this loſe its moſt eſſentid 


Properties, its Tranſparency, Brittleneſs, and — 
OME 


„ 


1] IG have not im robably ſuppoſed, that all Flic 
8 2odies, fo called, are by their original Conſtitution, 


1. thro'ly ſaturated with Electric Fire : That it remains fixt 
in them, (unleſs while the Texture of thofe Bodies is 
r doite alter d by Lique faction) that Fire fixt in a Body 


conſtitutes an Electric, and all Bodies where it is not fixt 
are Ma Electric. Agreeably to which they ſuppoſe," that 


in all Non Eleckrics, the Original Fire, Toofely inhering, 
7 Wis eably driven on by the new collected Fire, which then 
if poſſeſſes its Place: But that in Electrics the Original Fire 
) - being impacted into their Subſtance, and therefore more 
0 BE frmly mhering, will not give Way to, or be driven on 


by, the new collected Fire. Such is Air in particular; 


erh the Particles of which the original Fire is cloſely in- 
\ WE corporated. Dry Air ſeems to be fo fully ſaturated with 
its that it is fearce capable of receiving any more: Where- : 
Jas all neu- collected Fire is continually endeavouring to 
i return iuto the Earth. Let Wires be electrified ever ſo 
f © ſtrongly, yet the Moment any Part of them is touch'd 
by a Perſon landing on the Floor, they are electrified 
/ {m0 longer ; all the Fire eſcaping thro' him into the Earth. 


xo the Principles of Electricity, w emay give a more 
E rationat Account, of many Appearances in Nature, than 
bas yet been done: Of wander and Lightning in par- 
© ticular, In order to which we may obſerve, all electri- 
bed Bodies retain the Fire thrown into them, till ſome 


cated with a Snap, and becomes equally divided. Elec- 
tric Fire is ſtrongly attracted by Water, and readily mixes 
with it. And Water being electrified, the Vapoors 
C arifing from it, are <qually electrified. As theſe float in 
the Air, they retain the additional Fire, till they meet 
with Clouds not fo much elerified. Then they com- 
monicate R with a Shock, g. | 

Tue Ocean is compounded of Water, and Salt; one 
au Electric, the other not. When there is a Friction 
among the Parts near its Surface, the Fire is collected 
from the Parts below. It is then plainly viſible in the 
Night, at the Stern of every ſailing Veſſel. It appears 
from every Daſh of an Oar : In Storms the whole Sea 
ſeems on Fire, The _— of Water then repell'd 
3 2 | fran 


Non electric approaches: To which it is then communi- 
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as it is collected. They riſe and form Clouds which are 

highly electrified, and retain the Fire till they have an 

Opportunity of diſcharging it. 1 f 
ParTICLEs of Water riſing in Vapours, attach them. 


ſelves to Particles of Air. One Particle of Air may be : 


ſurrounded by twelve Particles of Water as large as itſelf, 


all touching it, and by more added to them. Particle 


of Air thus loaded would be drawn nearer together by 
the mutual Attraction of the Particles of Water, did ng 
the Fire, Common or Electric, included therein, if 
their mutual Repulſion. Hence they continue ſuſpen- 


ded. But if Air thus loaded, be compreſs'd by ad. 5 


verſe Winds, or by being driven againſt Mountains, or, 
if it be condenſed by the Loſs of its Fire, it will continue 


ſuſpended no longer, but will deſcend in Dew. And 
if the Water ſurrounding one Particle of Air comes into, ; 
contact with that ſurrounding another, they naturally WS. 


coaleſce into a Drop, and fo deſcend in Rain. 


Tas Sun ſupplies common Fire to all Vapours, rifng, t 
either from Sea or Land. Vapours having both this 


and Electric Fire, are better ſupported than, thoſe Which 
have this only. For when Vapours riſe into the coldeſt 
Region, the common Fire may fail. But the Cold will, 
not diminiſh the Electric: This is always the ſame. 


Hence Clouds raiſed from freſh Waters, from moiſt Earth 5 
or growing Vegetables, more eaſily deſcend and depↄſie ii 


their Waters, as having but little Electric Fire, to keep 


the Particles ſeparate from each other. So that the 
gleateſt Part of the Water raiſed from the Land, falls ou 
the Land again. But Clovds raiſed from the Sea, having 


both Fire, and much of theFle&ric, ſupport their Water far 
more itrongly, and being aſſited by Winds, may bring, 
it from the Middle of the wideſt Ocean to the Middle of 
the broadeſt Continent. And yet a Way is provided 
whereby theſe alſo are readily brought to depoſite their. 
Water. For whenever they are driven againſt Moun- 
tains by the Winds, thoſe Mountains take away their 
Electric Fire: And being cold, the common alſo : Hence 
the Particles immediately cloſe. If the Air was not much 


loaded, the Water falls in Dew on the Top ang i 
. N Ides 


from the eleQrified Sur face, continually carry off the Fir : 


O 


* 


my 


g taken at once from the whole Cloud, it flaſhes bright- 
, and cracks loudly. And the Particles inſtantly coal- 
Weſcing for want of that Fire, fall in an heavy Shower. 

Wx a Ridge of Mountains ſtops the Clouds, and 
Wraws the Electric Fire from the Cloud firſt approach- 
Wo it, the next when it comes near the firſt, now de- 
rived of its Fire, flaſhes into it, and depoſites its 
yn Water. The third Cloud approaching, and all 
What ſucceed, act in the ſame Manner; as far back as 
Whey extend, which may be for ſeveral] hundred Miles. 
EHence the continual Storms of Thunder, Lightning 
Ind Rain, on the Eaſt Side of thoſe vait Mountains, 
e Andes, which running North and South, intercept 
Bp! the Clouds brought againſt them from the Alanticł 
Pcean. In a plain Country, there are other Means to 
Pake them drop their Water. For if an electrified 
loud coming from the Sea, meets in the Air a Cloud 
ming from the Land, and therefore not electrified, 
e firit will give its Flaſh into the latter, and thereby 
Noch will be made to depoſite their Water, The Con- 
Won of the Air contributes alſo to ſhake down the 
Water, not only from thoſe two Clouds, but from 
Wthers near them. When the Sea and Land Clouds 


Wor the Sphere of Electrical Attraction is far beyond 
We flaſhing Diſtance. And yet where a Cloud con- 
ins much Fire, it may ftrike at a confiderable Diſ- 
Wnce. When a Conductor has but little Fire in it, 
Pu muſt approach very near before you can draw a 
Wark. Throw into it a greater thy 7. of Fire, and 
vill gire a Spark at a greater Diſtance. But if a 
Fun Barrel, when electrified, will ſtrike and make a 
Boiſe, at the Diſtance of an Inch, at what a Diſtance, 
Wd with how great a Noiſe, may ten thouſand Acres 
electrified Cloud ſtrike ? No Wonder that this 
Would melt Metals (which our artificial Flaſh does in 
ne Degree) tho' perbaps not ſo properly by its 
Let, as by inflouating into the Pores, and creating a 
b0:e0t Repulſion between the Particles of the Metal 
paſſes thro, This overcomes the Attraction whereby 
| K 3 | they 


ges of the Mountain, IF it was, the Electric Fire be- 


Foul paſs at too great a Diſtance from each other, 
ey are mutually attracted *till within the Diſtance. 
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they cohere, and ſo melts the metallic Body. And . 


this accounts for its melting a Sword in, the Scabbard 
or Gold in the Pocket, without burning either. 
Bur Thunder- Clouds do not always contain more 
than their natural Quantity of Electric Fire. Ven 
frequently they contain leſs. And when this is the 
Caſe, when they are negatively electriſied, altho' the 
Effects and Appearances are nearly the ſame, yet the 
Manner of Operation is different. For in this Caſe, i 
is really the Fire from the Mountains, or other Part gf 


? 


the Earth which ſtrikes into the Cloud; and not, 6 
we imagine, Fire from the Cloud which ftrikes int 
the Earth. And we may eaſily conceive, how a Cloud 


may be negatively electrified. When a Portion d 
Water 1s rarefied into a thin Vapour, the Fire 1: con. 


tains is rarefied too. Conſequently it has then eh 
than its natural Quantity of Fire. Such a Clout Wi 
therefore coming within a due Diſtance of the Earth, 
Will receive from it a Flaſh of Electric Fire; which 
Flaſh, to ſupply a great Extent of Cloud, muſt ofta| 


contain a great Quantity of Fire. Such a Cloud all 
paſſing over Woods of tall Trees, may ſilently recei 
ſome Supply, either from the Points of the Boughs 
or from the ſharp Ends and Edges of the Leave, 
The Cloud thus ſupphed, flaſhes into other Clouds 


that have not been ſo ſupplied 3 and thoſe into other, | 


till an Equilibrium is produced, among all that at 
within a ſtriking Diſtavce of each other. And here 
are repeated r and Flaſhes, *till they deſcend i 
Showers to the Earth, their Original. Rain, eſpec 
ally when in large Drops, generally brings down ils 
Electric Fire: Falling Snow often: Summer Ha 
always, tho? ſilently. Conſequently avy of theſe mi 
prevent Thunder and Lightning; or at leaſt, abal 
its Violence. Rain is helpful in another Reſpect lik 
wiſe, By wetting Men or Beaſts, it ſaves many Lit 
For if your Cloaths are throughly wet, and a Flaſhd 
Lightning ftrikes the Top of your Head, it will 1 


in the Water over the Surface of your Body into i | 


Ground: Whereas if your Cloaths were not wet, 


would go thro' your Body. Hence a wet Chickt 
Cant 
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cannot be killed by a Stroke from the Phial ; whereas 
Ja dry one is killed in an Inftant. See here alſo the 
E wiſdom and Goodneſs of Him, who /endeth forth Light 
nrg with the Rain It ſhould likewiſe be obſerved, 
that wherever electrified Clouds paſs, Spires, Towers, 
# Chimneys, and high Trees, as ſo many. Points, draw 
the Electric Fire, and tho whole Cloud frequently diſ- 
charges there. Therefore it is highly dangerous in 
puch a Storm, to take Shelter under a Tree. | 


Common Fire is more or leſs in all Bodies, as well 


. as Electrical. If there be a ſufficient Quantity of 


either in any Body, it is inflamed. But when the 
Quantity of common Fire thetein is ſmall, there needs 
more Electric Fire to inflame it. Where the Quantity 
of common Fire is greater, leſs of the Electric will 
ſuffice. So if Spirits are heated, a ſmall Spark in- 


flames them. If they are not, the Spark muſt be 
greater. Sulphureous Vapours, whether riſing from 


the Earth, or from Stacks of moiſt Hay or Corn, or 
any other heated and reeking Vegetable, contain 
abundance of common Fire. A ſmall Addition of 
Electric then will inflame them. Therefore they are 
eaſily kindled by Lightning. | 
Any who would be clearly convinced of the Nature 
of Lightning, may make the following Experiment. 
Make a {mall Croſs of two thin Stripes of Weod, the 
Arms being juſt ſo long, as to reach the four Cor- 
ners of a large, thin Silk Handkerchief when extend- 
ed. Tie the Corners of this to the Extremities of the 
Croſs; and ſo you have the Body of a Kite: Add to 
this a proper Tail, Loop and String, and it will riſe 
in the Air like one made with Paper : But this is fit- 
ter to bear the Wind and Wet in a Storm without 
tearing, Fo the Top of the Croſs fix a ſharp pointed 
Wire, riſing a Foot above it. Tie a Silk Ribbon to 
the End of the Twine next the Hand ; and where the 
Silk and Twine join, faſten a Key. Raiſe this Kite 
when a Thunder-Storm is coming on: But he that 


holds the String, muſt ſtand in a Porch, or under 
ſome other Covering, that the Ribbon may not be 


wet. He muſt likewiſe take particular Care, that the 
| | - Twine 
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Twine do not touch the Top or Side of the Porch, 


As ſoon as the Thunder-Cloud comes over the Kite, 
the pointed Wire draws the Electric Fire from it. The 
Kite and all the Twine are then electrified, as plainly 


appears by this, that the looſe Filaments of the Twine 


ſtand out every way, and are attracted by an approach. 
ing Finger. And when the Kite and Twine beiny 
wet, conduct the Fire freely, it will ſtream from the 
Key, on the Approach of the Knackle. By this Key 
the Phial may be charged, and all other Experiments 
made, as by the Globe. And this is a Demonſtration, 
that the Electric Fire thereby obtained, is the very 
fame with that of Lightning. | | 

SCARCE any Phænomenon in Nature has been ef- 
teemed more difficult to be accounted for than thoſe 
luminous Appeara ces in the 5ky, termed Aurora, Bo- 
realis, or Nothern Lights. But theſe alſo may be rati- 
onally explained, wpen the Principles of Electricity. 
We often ice Clouds at different Heights, paſting dif- 


ferent Ways, North and South at the ſame Time, 


This manifeſtly proves different Currents of Air, one 
of them under the other. Now as the Air between the 
Tropics is rarefied by the Sun, it riſes ; the denſer 
Air preffing into its Place. The Air fo raiſed, moves 
North and South, and if it has no Opportunity before, 
muſt deſcend in the Polar Regions. When this Air 


with its Vapours deſcends into contact with the 
 Vapours ariſing there, the Electric Fire which it 


brought begins to be communicated, and is ſeen in 
clear Nights; being firſt viſible where it is firſt in 
Motion, namely in the moſt Northern Parts. But 


from thence the Streams of Light ſeem to ſhoot South- 


erly, even to the Zenith of Northern Countries, 
To the ſame principle we may refer what ſome term 


. e fire, and the Antients Caſfor and Pollux, a 


thin. ſhining Light, which is ſometimes ſeen dancing 
on the Decks or Rigging of Ships, A very remarka- 
ble Account of this, ts given by a late Author. In 
the night it became _—— dark and thundered and 
hghtened dreadfully. We ſaw meantime on different 


Parts of the Ship, above thirty St. Helmo's fires, One, 
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Which was on the top of the Vane of the Mainmaſt, was 
more than a foot and a half in length. I ordered one 
l the Sailors to take down the Vane : The Notfe of 
the fire reſembled-that of fired, wet Gunpowder, 
Scarce had he lowered: the Vane, but the Fire left it, 
and fixt on the top of the Mainmaſt. After remaining 
there a conſiderable time, it went out by little and 
Wittle, 16 T | 
How immenie a Quantity of electric Matter muſt 
have been at that time in the Atmoſphere ſurrounding 
7 he Ship, to furniſh more than thirty St. Helmo's Finds, T 
the ſame we ſee at the end of our Conducors in elec- 
. trifying) One of which was above a foot and am half 
2 ong.? The Maſt, Yards and every Part of the Ship 
Me ere then real Conductors of the electric Fire between 
the Atmosphere and the * and we that means pre- 
ſerved the Ship. 5 
1 A PERSON electriſied acquires otramibic Power, 
Wrong enough to light with one of his Fingers, or with' 
Wis Cane, warm Brandy. When the finger draws near, 
$0 Spark iſſues out and ſets it on fire. | 
Ink Electric Sparkies of Iron are of a ſilver white, 
Whoſe of Braſs, Green, thoſe drawn from an Egg, ye 
Wovith. This ſeems to prove, that the Electric Matter 
; ving from a Body, is ſaturated with ſome Parts pecu- Fl 
% iar to it. ' 7 
= ELECTRICITY quickens almoſt al! forts of Motion, 
Wir of Water in particular, which then glitters in che 
Wark, the Fire appearing intermingled with the Water, 
ſt accelerates the Motion of the Human Blood, quick 
Fring the Pulſe fifteen or ſixteen Strokes in a Minute. 
Ehe Blood that flows from the vein of one electriſied, 
ſlilters, ſeparates into ſmall Drops, and ſpouts out 
1 konſiderably farther than otherwiſe it would do. 27 
Ir exceedingly haſtens the Vegetation of Plants, 
Myrtle trees which were electrified, budded much 
Poner than others of the ſame kind an bigneſs, in the 
Ine Green-houſe. And Seeds electrified daily have, 
Dot up and grown more in three or four Days, than 
Ithers of the ſame kind, and alike in all other Cir- 
dumſtances, have done in Eleven or Twelve. * r 


—— — 


1 


Ix cures abundance of Diſeaſes, even the moſt flyb- 
born; particularly thoſe of the Nervous Kind: Many 
of them, in a moment, by a fingle Touch; Moſt, in 
a few Days. Sa that this is not only one of the great. 
eſt Curioſittes in the World, but one of the noblelt 
Medicines that Gop ever gave to Man. 
AxoTHER Phxnomerion, which could never before 
be accounted for, is undoubtedly owing to this Cauſe, 
the Sparkling obſerved on New Flannel, when it is rub. 
bed in the dark. Very probably the acid Steamy of 
the Sulphur, which is burnt under the Flannel when ij 
is bleached, unite with the Oil wherewith Hair al- 
ways abounds, and fo form an animal Sulphar, which 
upon any ſtrong Agitation of theſe Hairs, will become 
luminous. This Sparkling is moſt obſervable in froſly 
Weather, as Electrieity is 4 H rongeſt at that time, 
Flannel loſes this Property when it is waſhed, the lixl- 
vial Salts of the Soap, deſtroying the fulphurecuy 
Aeid, and likewiſe dicharging its native Acid. The 
wearing Flannel, even without its being waſhed, will 
have the ſame effect: As the Efflivia which go off in 
Perſpiration, diſſolve the Sulphur, and weaken the 
Spring of the Hair. ö “ ¹³ « STS & 
9. Wind is a Corrent of Air. Wherever the Airis 
rarefied or condenſed beyond its natural Degree, a 
Wind muſt neceſſarily enſue, till the Equilibrium be 
reſtored : the condenſed Air immediately expanding 
itfelf, toward that which was rarefied. The Caoſes of 
this Condenfation or Rarefaction, are Heat, Cold and 
a thouſand things befide. =, == 
_ A Wino of a very peculiar kind, paſſed over the 
City of Rome, on the Night of the 11th of June 1749. 
There firſt appeared a very black, long and loity 
Cloud, which emitted Flames on all fides. It moved 
along with a ſurprizing ſwiftneſs, within three cet, 
four feet of the ground. It firſt gathered in the nee 
| bearing Sea, came from Offia to Rome, entered the Ci. 
ty between the Gates of St. Paul and St. Sebaſtian, and 
crofling in a ſtrait line, went out at the North Angle 
of a large Square, between the Porta pia and that of 


St. Lawrence. It ſtript off the Roofs of Houſes, _ 
. = "I . ; = Own 
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down the Chimneys, broke doors and windows, for- 
ced up the Floors, and unpaved the Rooms, It tore 
up the Vines and overthrew the Trees in its way, and 
where its Action was moſt violent, the very rafiers of 


E Houſes were broke, yea and hurled againſt Houſes at a 


© conſiderable diſtance. The loftieſt Buildings felt its 
7 fury the moſt : thoſe of one Story were little damaged. 
It was traced to ſome diſtance without the City: then 
it died away. | "x7 
Tak Motion of all theſe Hurricans is circular, and 
they carry up into the Air, Tiles, Stones, and what- 
ever comes in their way, and throw them violently to 
a conſiderable Diſtance. To this may be owing ſome 
© of thoſe ſurprizing Showers, which are recorded in 
& Hiſtory. A Whirlwind, for inſtance, paſſes over a 
place where Wool is ſpread to dry. It takes it up, 
and ſcatters it in ſmall Locks, at a conſiderable Diſ- 
© tance, Here is the Appearance of a ſhower of Wool, 
If it ſweeps along a mineral Rivulc t of which there 


© are many among the Mountains of Laß, it carries in- 


numerable metallic particles away, and ſprinkles them 


Jon ſome diſtant Town or Fields. Here is what they 


call a Shower of Iron. is Is 

Ons Species of Hurricans is that which is«tgrmed a 
© I/ater-/pout. Theſe are ſeen to deſcend. from a Cloud 
as a Pillar, having two Motions, one round their own 
Axis, the other progreſſive in a ſtrait Direction. Such 
a Spout is a Gyration of Clouds, by contrary Winds 
meeting in the Centte, and there (Where the Conden- 


ſation and Gravitation are greateſt) ſinking down into 


a great Tube, like a Screw. In its working and whir- 


ling, it ſucks and raiſes the Water, in the ſame manner 
gas the Spiral Screw does. One of theſe ſometimes: 


appears on the Land. On June 21. ſome years ſince, 
the Clouds near [Zarfield in York/bire, were obſerved to 
be much agitated and driven together. They ſoon 
{became very black, and were hurried round: Hence 
Eproceeded a whirling Noiſe like that of a Mill. Soon 


& up. In Auguſt following, the Wind blowing at 


after there iſſued a long Tube, from the Centre of 
the congregated Clouds, baving a Screw-like Motion, 
Wy which Means the Water wherever it came was raiſ- 
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the ſame time out of ſeveral Quarters, created a prey 
Whirling among the Clouds, the Centre of which 
every now and then ſunk down, like a long, black 
Pipe, wherein was diſtinctly ſeen a Motion like that of 
a Screw, continually drawing and ſcrewing. up, as it 
were, whatever it touched. Groves and Trees bent 
under it circularly, like Wands. Some of the Brau. 
ches it tore off, It is commonly ſuppoſed, that thy 
Water at Sea riſes in a Column, before the Tube 
touches it. But this is a Miſtake. The Tube touchy 
the Surface of the Sea, before the Water riſes at all, 
10. Ir remains only to add a few Reflections, on ſone 
of the preceding Heads. | = 
How uſeful is the Atmoſphere to the Life, the Heal 
the Comfort, and the Buſineſs of the whole Globe! [ 
js the Air, k by which all Animals live: Not only the In. 
habitants of the Earth, but of the Waters too. With. 
out it moſt Animals live ſcarce half a minute; and none 
of them, many Days. | 
Ax p not only Animals, but even Trees and Plants 
owe their Life and Vegetation to this uſeful Element; 


As is manifeſt from their Glory and Verdure in a free 
| | ; Ar, 
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k As the Air is of abſolute Neceſſity to Animal Life, fo ity 
neceſſary it ſhould be of a due Conſiſtence, not foul, for that ſuffo- 
cates, not too thin; for that ſuffices not. N 

Is the Diving-bell, after ſome time of ſtay under water, they are 
forced to come up and take in freſh Air. But Cornelius Drebel! con. 
trived not only a Veſſel to be rowed under water, but alſo a Liquor 
to be carried therein, that would ſupply the Want of freſh Air, 
The Veſſel was made for Xing James the Firit, It carried Twelte 
Rowers, beſide the Paſſengers. It was tried in the Tame. A 
Perſon who was therein told it one who related it to Mr. Hoyle. As 
to the Liquor, Mr. Boyle diſcovered by a Phyſician who married 
Drebell's Daughter, that from time to time, when the Air in tle 
ſubmarine Boat was ſo clogged by the Breath of the Campany, 260 
be unfit Tor Reſpiration, by unftopping a Veſſel full of this, be 
ſpeedily reſtored it, ſo that they breathed again without difficulty. 

AND as too groſs, fo too thin an Air, is unfit for Reſpiratica. 
Hence the Difficulty of breathing (as all Travellers relate) upon tht 
oy of high Mountains. But the Cauſe of this Difficulty is not the 
Thinneſs only, but the too great Lightneſs thereof, which renden 
it unable to be a counterbaliance to the Heat, and all the Muſs 
miniſtring to Reſpiration, 


CEE 2 _ — —_— -=X, 


TE: a 


Air, and their Paleneſs and Sicklineſs, when excluded 
from it. | 


Taus neceflary is the Air to the Life of Animals. 
And it is no leſs ſo, to the Conveyance of many of them. 
All the winged Tribes owe their Flight and Buoyancy 


to R. And even the Inhabitants of the Waters, cannot 
eaſily aſcend or deſcend in their own Element without ir. 


Ir would be endleſs to ſpecify the Uſes of the Air in 
the Operations of Nature. To touch only on one or 


E two Inſtances... How admirable is that Property of it, 
the conſerving animated Bodies, whether Animal or Ve- 


getable, while it diſſolves all other Bodies; by which means 


many things which would prove Nuſances to the World, 
are put out of the way and reduced to their firſt Princi- 


ples. Even Chryſtal-Glaſſes, eſpecially if not uſed, it 


vill in time reduce to powder. And thus divers Mine- 
nls, Stones, Foſfil ſhells, Trees, which have lain under 


ground for many Ages, and ſo ſecure from Corruption, 


5 when in the open Air, have quickly mouldered away. 


ANOTHER admirable Uſe of our Atmoſphere is, its 


miniſtring to the enlightning the Earth, by reflecting to 
us the Light of the Sun, ! and refractiag his Beams to 
E our Eye, before he ſurmounts our Horizon, by which 
means the Day is protracted throughout the whole Globe, 
and the long and diſmal Nights are {hortned in the fri- 
gid Zones. Yea, the Sun riſes in appearance, when he 
is indeed many degrees below the Horizon, ® 


Vol. II. Ge i E or 


» 
— 


To this is owing that Whiteneſs which is in the Air in the Day- 


time cauſed by the Rays of Light ſtriking on the Particles of the 
& Aimoiphere, as well as upon the Clouds above, and the other: Ob- 
jects beneath on the Earth. To the fame Caule we owe the Twi- 
& light, namely to the Sun-beams touch.ng the uppe: iuoſt arts of the 
& Atmoſphere, which they do, when the Sun is eiguteen Degiees be- 
i low the Horizon, 


m LE Tus a little more attentively conſider, the Light which whi- 


tens the Sky before the Sun riſes, There is ſomething ſurprizing in 
this. We ſee the Light only by the Rays which flow to our Eyes. 
Now the Sun being as yet beneath the Earth, canng project any of 


his Rays directly to us. And the Rays which dart on the Extremi- 


dies of the Land that terminates our fight, proceed farther into the 
Heavens, unleſs they mect with any Body, which reflects them ack 
bus. Is there any particular Body in nature deſigned to do us this 
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Zur barely mentioning theſe things, I ſhall only in. 
fiſt on the excellent Uſe of the Atmoſphere, in reſped 
of Two of its Meteors, the Winds, and the Clouds and 


Rain. 
Tas 


—_ 
. 


Service? There is, namely the Atmoſphere, which is framed oper 
our heads in ſuch a manner, that notwithſtanding its extenſive Mag, 
it ſufters us to ſee the Stars, at an immenſe diſtance from us; and 
notwithſtanding its Tranſparency, bends and gathers for us number. 
leſs Rays, of which we ſhould otherwiſe be quite deprived, f 

AN y Ray that falls perpendicularly on the Atmoſphere, enters it 


without any obſtacle, and deſcends thro” it to the Earth in the ſame 


* 


right Line. But thoſe which fall obliquely upon it, are acmitiel 


into, or repelled from it, according to the Situation of the luminory 
Body. If this be more than eighteen degrees below the Horizon, al 
its Rays are ſcattered abroad. If leſs, the Rays enter t he Aimoſ- 
phere and are refracted to our fight, This is the true Cauſe of the 
Twilight, and indeed of the Continuance and principal Beauty df 
the Day, even when the Sun is in its higheſt Elevation. The 
Earth which receives his Rays reflects them into the Atmoſphere, 
which once more returns the greater Part of rhem. Thus it pre- 
ſerves to us that Splendor, which is the Beauty of Nature, and thx 
Heat which i the Soul of it. For it colleQs numberleſs Rays, the 
greater or ſmaller Union whereof, is the meaſure of Heat and Cold, 
Thus it becomes to us a Mantle of the fineſt texture, redoubling the 
Heat, yet not 2 us by its Weight. | | 
Txx Atmoſphere at the ſame time cauſes and maintains round ud 


that Light which lays our whole Habitation before our Eyes. In! 


der to clear this, ſuppoſe the Atmoſphere were deſtroyed, 1. The 
riſing of the Sun would not be preceded by any Twi ight, but the 
moſt intenſe Darkneſs would ſurround us, till the moment of his 
Riſing. 2. In that inſtant he would break out in his full Brightnels 
and ſo continue till his Setting: And that moment it vould be 
pitch dark. 3. In the day his Light would reſemble a clear Fire, 
which we ſec by night in the midſt of a ſpacious Field. We ſhould 
ſee what was near us, but nothing elſe : The diſtant Lands would 
not be perceived, ard the Night would ftil! continue, notwithſtand: 
ing the Sun. For inſiead of ihe white Tint of Day, which dilplaj8 
all Nature by brightning the Azure of the Heavens, and colouringal 
the Horizon, we ſhould ſee nothing but an Abyſs of Darknely 
there being nothing to reflect the ſolar Rays. The Stars jadeed 
would be ſeen at Noon-day: But then thoſe luminous Bodies, which 
no appear to be placed in a delighttul Azure, would ſeem faſtened 
on a diſmal, mourning Carpet. . ; 
« By how does that fine Azure depend on the Atmoſphere? 
This will plainly appear, if it be conſidered, what a Quantity of rare- 
fied Water is ſulpended, from the top of the Atmoſphere to the bot 
tom, And there is never a greater Quantity ſuſpended there, then 


. 2 „ 


(30 


Tag Winds are of ſuch abſolute Neceſſity to the 
E Wholſomeneſs of the Atmoſphere, that all the World 
© would be poiſoned without thoſe Agitations. We find 
bo putrid and unfit for Reſpiration, a confined, ſtag- 
@ nating Air is. And if the whole Maſs of Air and Va- 
pours were always at reſt, inſtead of refreſhing, it would 
ſoffocate all the world. But the Motion it receives from 
E the Gales and Storms, keeps it pure, and healthy fall. 

ES - WiraouT theſe Gales to fn us alſo, in the Heat 


out indangering their Health. » Theſe are perpetual in 
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1 — 


the Earth, And this prodigious Maſs of Waters, being a fimple 
and uniform Body, the Colour of it is ſimple and always the ſame. 


Heaven, nothing more than a little Air and Water? And what we 
BS took tor the Heaven, only a Cover wrapt cloſe round the Earth?“ 
Fos it is. And this is a new Wonder, and a new Proof of our Crea- 
| tor's Wiſdom ! A few {mall Bubbles of Air and Water are indeed in 
E themſclves things very infignificant ; but that Hand which has 
with ſo much Art and Caution placed them over our Hezds, has 


to us, He embeliiſhes whatever He pleaſes; and theſe drops of 
Water and Air become in his Hands an inexhauſtible Source of 


prepare our Eyes for the receiving a ſtronger Light. He fetches out 
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E Preſervation of that Heat which nouriſhes every thing breathing. Of 


* 


them He makes a brilliant Arch, which inchants the Sight of Man 


and becomes the Ceiling of his Habitation, © 

Tux moſt univerſal and conftant Alterations of the Balance of 
the Atmoſphere are from Heat and Cold. This is maniteft in the 
beneral Trade-Winds, blowing all the Year between the Fropics 
W from Eaſt to Weſt : The Cauſe whereof is undoubtedly by the Sun's 
| Gly Progreſs round that Part of the Globe, by his Heat rarefying 
7 aye Part of the Air, while the cooler and heavier Air behind preſſes 
Walter, „ 

= Ix Thunder. Storms there are often two Currents of Air, the 
Vader. Current contrary to the Upper. Hence the Wind near the 


ad 
4, 


& E:rth blows one way, and the Clouds above move the other way. 
. July 8, 1707, called for ſome time after, The hot Tueſday, was 
- lo exceſſively hot and ſuffocating, by reaſon of there being no Wind 


of Summer, even in our temperate Climate, Men 
would hardly be able to go thro? their daily Labour, with- 


in the fine Days, when no Clouds are to be ſeen. It is theſe rarefied 
Waters, that intercept and reflect to us, the Rays reflected from 


« But are theſe azure Skies, which we confound with the ſtarry 


done it merely, that his Sun and Stars might not be rendered uſeleſs 


© Glory. He draws from them thoſe Twilights, which ſo uſefully 


of them the Brightneſs of the Dawn. From them He produces the 
W Splendor of the Day. He makes them contribute to the increaſe and 
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the Torrid Zone, and make what the antients imagined, 
to be not habitable to any but wild Beaſts, an healthfyl 
and pleaſant Habitation. _ 

OF what uſe likewiſe are the Winds, to tranſport men 
to the diſtant Regions of the World? Particularly, the 
General and Coaſting Trade-Winds, the Sea p and the 
Land-Breezes; the One ſerving to carry the Mariner 
in long Voyages from Eaſt to Weſt, the other, to waft 
him to particular Places: The One ſerving to carry hin 
into his Haibour, the other to bring him out. 

TE Clouds and Rain are no leis uſeful Meteors than 
the Winds, as is manifeſt in the refreſhing Shade which 
the Clouds afford, and the fertile Dews and Shower, 
which they pour down on the Trees and Plants, which 
would languiſh and die with perpetual Drcught, but ar 
hereby made verdant and flouriſhing; ſo that as the 
Pſalmiſt faith, The little hills rejoice on every fide, and th 
valleys ſhout for joy and ſing. | 

FARTHER Improvement of theſe Remarks I ſubjain 
in the Words of Mr. Herwey. 


a moſt curious and exquiſite Apparatus of Air. Thisis 
a Source of innumerable Advantages ; all which ar 
fetched from the very Jaws of Ruin. To explain this 
The Pre/are of the Air on a Perſon of a moderate Size 


* —_— 
„„ * 


at all that divers Perſons died in their Harveſt- Work. An healthy, 
lofty, young man near Upminfier in particular, was killed on the 
Spot by the Heat: And ſeveral Travellers on the Road, dropt donn 
and died. : 
p SEA-BREEZES commonly riſe in the Morning, about Nine 
o'clock, They firſt approach the Shore gently, as if they wer 
afraid to come near it. The Breeze comes in a fine, ſmall, black 
Curl upon the Water, whereas all the Sea between it and the Shorg 
is as ſmooth and even as Glaſs, In half an hour after it reaches the 
Shore, it fans pretty briſkly, and ſo increaſes gradually till twelie 
o'clock : Then it is commonly the ſtrongeſt, It laſts ſo till two d 
three. At three it begins to die away, *till about five it is lulle 
aſleep. | DE? 
As the Sea-breezes blow in the Day and reſt in the Night, tht 
L3nd-breezes blow in the Night and reft in the Day, They ſprins 
un between Six and Twelve at night, and laſt till Six, Eight u 
Nine in the Morning, | 


Ir we turn our Thoughts to the Arme/phere, we find i 
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1 
F js equal to the Weight of :2venty thou/and Pounds. Tres 


| mendous Conſideration ! Should an Houſe fall upon us | 
with half that Force, it would break every Bone of our 1 
Bodies. Vet ſo admirably has the Divine Wiſdom con- I 
trived the Air, and fo nicely counterpoiſed its dreadful . | 
power; that we ſuffer no manner of Inconvenience; we 14 
BE even. enjoy the Load. Inſtead of being as a Mountain on {8 
our Loins, it is as Wings to our Feet, or Sinews to our 1 
E Linbs. Is not this common Ordination of Providence, | h 
E ſomewhat like the Miracle of the burning Buſh ? Well if 
may we ſay unto God, O how terrible, yet how bene- 118 


f 
[7 ficent art thou in thy Works! = h 
Tax Air, tho' too weak to ſupport our Flight, is a 1 


tboroughfare for innumerable Wings. Here the whole 4 
Commonwealth of Birds expatiate, beyond the reach of Fe 
their Adverſaries. Were they to run upon the Earth J. 
they would be in ten thouſand Dangers without Strength to 64 
= refiſt, or Speed to eſcape them: Whereas by mounting 1 
the Skies they are ſecure from Peril, they /corn the hor/e an 
and his rider. Some of them perching on the Boughs, or Pi 
= ſoaring aloft, entertain us with their Notes. Many of 14 
tbem yield us wholſome and agreeable Food, and yet give . 
us no trouble, put us to no Expence, but till the time lf 
= we want them, are wholly out of the way. „ 1 . 
Tak Air is charged alſo with ſeveral Offices, abſolutely 1 
needfu] for Mankind. In our . Lungs it ventilates the 1 
Blood, qualifies its Warmth ; promotes the Animal Se- RY 
cretions. We might live even Months, without the 1 
Light of the Sun, yea, or the Glimmering of a Star. 1 
& Whereas if we are deprived but a few Minutes of This, 078 
ne licken, we faint, we die. The ſame wniver/al 4 
Lure has a conſiderable ſhare in cheriſniug the ſeveral 14 
@ Tribes of Plants. It transfuſes vegetable Vigour into 44 
the Trunk of an Oak, and a blooming Gaiety into the 1 
Leaves of a Roſe. | | : it 


*. 


= Tat Air likewiſe conveys to our Noſtrils the extreme- 
h fubile E Hua which exhale from odorifercus Bodies: 
klanieles ſo mall, that they elude the moſt careful Hand. 
hat this receives and tranſinits the inviſible Vagrants, 
without loſing even a fingle Atom: Entertainin 7 us with 
E the delighilul Senſations that ariſe from the Fra Zrance of 
3 | | 3 Flowers 
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Flowers and admoniſhing us to withdraw from an tn. 
wholſome Situation, to beware of pernicious Food, 

ThE Air by its undulating Motion conducts to og 
Ear all the Diverſities of Scand. While Danger is at: 
conſiderable Diſtance, this advertiſes us of its Approach; 
and with a r ae. but kind Importunity, urges u 
to provide fon bur Safety. ö 
TE Air wafts to our Senſe all the Modulations d 
Muſic, and the more agreeable Entertainments of Con. 
verſation. It diſtributes every Muſical Variation with 
the utmoſt Exactneſs, and delivers the Meſſage of the 
Speaker with the moſt punctual Fidelity: Whereas with. 
out this Internuntio, all would be ſullen and unmeaning 
Silence. We ſhould neither be charmed by the harne- 
nous, nor improved by the ariiculate Accents. 

How gentle are the Breezes of the Air when uncon- 
fined! But when collected, they act with ſuch immenk 
Force, as is ſufficient to whirl round the hugeft Wheels 
tho? clogged with the moſt incumbering Loads. They 
make the ponderous Millftones move as ſwiftly, as the 
Dancers Heel; and the maſſy Beams play as nimbly, a 
the Muſicians Finger. 5 

In the higher Regions there is an endleſs Succeſſon 
of Clouds, fed by Evaporations from the Ocean. The 
Clouds are themſelves a kind of Ocean, ſuſpended in the 
Air. They travel in detached Parties, over all the te. 
reſlria! Globe. They fructify by proper Communici' 
ons of Moiſture the ſpacious Paſtures of the Wealthy, 
and gladden with no leſs liberal Showers, the Cottagen 
little Spot. Nay they /a7isfy tbe deſolate and waſte Grouth 
and cauſe the bud of the tender herb to ſpring forth : Tit 
the Natives of the lonely Deſert, the Herds which ku 
no Maſter's Stall, may nevertheleſs experience the Cat 
of an all-ſupporting Parent. | 

How wonderful! That pendent Lates ſhould be difil 
ed, fluid Mountains heaped over our Heads, and bol 
ſuſtained in the thinneſt Parts of the Atmoſphere. Ho 
ſurprizing is the Expedient which without Veſſels d 
Stone or Braſs, keeps ſuch Loads of Water in a buoyal 
State? Job conſidered this with holy Admiration. D# 


ron know the Balancings of the clouds? How fu 
ponderou 
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ponderous Bodies are made to hang in even poiſe, and 
| hover like the lighteſt Down ? He bind#th ap the avaters 
in his thick cloud And the cloud, tho? nothing is more 
looſe and fluid, becomes by his Order tenacious as Caſks 
of Iron, 7s not rent under all the Weight, 
= Wren the Sluices are opened and the Waters de- 
ſcend, one would think they ſhould pour down in Tor- 
rents. Whereas inſtead of this, which would be in- 
fnitely pernicious, they coaleſce into Globules, and are 
E diſpenſed in gentle Showers, They ſpread themſelves 
zs if ſtrained thro? the Orifices of the fineſt Watering- 
Pot, and form thoſe /mall drops of rain, which the clouds 
* diftil upon man abundantly. Thus inſtead of drowning 
the Earth, and ſweeping away its Fruits, they cheriſh 
univerſal Nature, and (like their Great Maſter) diſ- 
tribute their Stores, to Men, Animals, Vegetables, 
as they are able to bear them. OM | 
Bur beſide Waters, here are cantoned various 
Parties of Winds, mild or fierce, gentle or boiſtrous, 
furniſhed with breezy Winds, to fan the plowing 

Firmament, or elſe fitted to act as an univerſal Be/om, 

and by ſweeping the Chambers of the Atmoſphere to 
| cleanſe the fine aereal Fluid. Without this wholſome 
Agency of the Winds, the Air would ſtagnate and be- 

come putrid: So that all the great Cities in the World, 
inſtead of being Seats of Elegance, would degenerate 
into Sinks of Corruption. | 15 

Ax Sea, the Winds ſwell the Mariner's Sails, and 
ſpeed his Courſe along the watry Way. By Land 
they perform the Office of an immenſe Sed. man, 
ſcauering abroad the Seeds of numberleſs Plants, which 
tho' the Support of many Animals, are too ſmall for 
— Management, or too mean for the Attention of 

an. 

Herz are Lightnings ſtationed, in act to ſpring, 
whenever their piercing Flaſh is neceſſary, either to 
deſtroy the /alphureous Vapours, or diſlodge any other 
noxious Matter, which might prejudice the delicate 
Temperature of the Ether, and obſcure its more than 
chryſtalline Tranſparency. 
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Anove all is ſituate a radiant and majeſtic Ot, 
which inlightens and chears the Inhabitants of the 
Earth: While the Air, by a ſingular Addreſs, ampli. 
fies its Uſefulneſs, Its refleting Power augments that 
Heat, which 1s the Lite of Nature : lts ref aBing 
Power prolongs that Splendor, which is the Beauty of 
the Creation. | ” 

Isay, Augments the Heat. For the Air is a Cover, 
which without opprefiing us with any perceivable 
Weight, conhnes, reflects, ana thercby increaſes, the 
vivifying Heat of the Sun. The Air increaſes this, 
much in the ſame manner as our Cloaths give additi. 
onal Heat to our Body: Whereas when it is leſs in 

uantity, when it is attenuated, the Solar Heat iz 
very ſenſibly diminiſhed, Travellers on the lofty 
Mountains of Amcirica, ſometimes experience this to 
their Coſt. Tho' the Clime at the foot of thoſe vaſt 
Mountains, is extremely hot and ſultry, yet at the 
Top, the Cold is ſo exceſſive, as often to freeze both 
the Horſe and Rider to Death. We have therefore 
great Reaſon to praiſe Goo, for placing us in the 
commodious Concavity, the cheriſhing Wings of an 
Atmoſphere. 

Tae Emanations of L7i9ht, tho' formed of inactive 
Matter, yet (Atoniſhing Power of divine Wiſdom!) 
are refined almoſt to the Subhliliy of Spirit, and are 
fcarce inferior even to Thought in Speed, By which 

eans they ſpread with almoſt inſtantaneous Swittneſs, 
thro? an whole Hemiſphere: And th they fill what- 
ever they pervade, yet they ftraiten no Place, embar- 
raſs no one, 1ncumber nothing, 

Every Where indeed, and in every Element we 
may diſcern the Footſteps of the Creator's Wiſdom. 
The ſpacious Canopy over our heads is painted with 
Blue; and the ample Carpet under our feet is tinged 
with (zieen. T hticte Colours, by their ſoft and chear- 
ing Qualities, yield a perpetual Refreſhment to the 
Eye. Whereas had the Face of Nature gliſtened with 
White or glowed with Scarlet, ſuch dazling Hues, in- 
ſtead of cnearing, would have fatigued the Sight Be- 
fides, as the ſeveral brighter Colours are Interſperſcd, 
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; land form the Pictures in this magnificent Piece, the 
Green and the Blue make an admirable Ground, which 
© hews them all to the utmoſt Advantage. 
Has the Air been much gro/+r, it would have dim'd 
the Rays of the Sun and darkened the Day. Our 


tions, and Men drowned or ſuffocated therein. Were 
it much more /ub/e, Birds would not be able ro wing 


© their way thro' the Firmament: Neither could the 


Clouds be ſuſtained, in ſo thin an Atmoſphere. It 
would clude likewiſe the Organs of Reſpiration : We 
© ſhould gaſp for Breath with as much Difficulty, and as 
4 littleSucceſs asFiſhes do, when out of their native element. 
Ta Ground alſo is wrought into the moſt proper 
| Temperature. Was it of a f-mer Conſiſtence, it would 
© be impenetrable to the Plough, and unmanageable by 
| the Spade. Was it of a more lo Compoſition, it 


C would be incapable of ſupporting its own Furniture. 


The light Mould would be ſwept away by whirling 
Winds, or ſoaked into Sloughs by the deſcending 


Rains. Again, becauſe every Place ſuits not every 
Plant, but that which nouriſhes One, deſtroys another; 


the Qualities of the Earth are ſo abundantly diverſified, 
| as to accommodate every Species, We have a Variety 
of intermediate Soils, from the 4% Sand to the fi 


Clay: from the rough Projections of the craggy Rock, 


to the ſoft Bed of the ſmooth Parterre. | 

| The Sea carries equal Evidences of a moſt wiſe and 
| gracious Ordination. Was it larger, we ſhould have 
wanted Land for Paſturage and Huſbandry. We ſhould 
not have had room for Mines and Foreſts, our ſubter- 
| ranean Ware-houſes and acreal Timber-yards. Was 
it ſmaller, it could not recruit the Sky with a proper 
| Quantity of Exhalations; nor ſupply the Earth with 
| the neceſſary Quota of fructifying Showers. 

| May we not diſcover as exquiſite Strokes of Wif- 


| dom in each individual Object? Al that ſhines in the 


| Heavens, and all that ſmiles on the Earth, ſpeak their 
| infinitely wiſe Creator. Need we launch into the 

| Praiſe of the Valleys clothed with Graſs, or of the 
Fields, repleniſhed with Corn ? Even the ragged 
| | OCKS, 


E lungs would have been clogged in their vital Func- 
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Rocks, which frown over the Flood, the cavern 
Quarries which yawn admidfſt tne Land, together with 
the ſhapeleiſs and enormous Mountains, which ſeem tg 
load the Ground and incumber the Skies; even thel 
contribute to increaſe the General Pleaiure, and aug. 
ment the general Uſefulneſs. They add new Cham: 
to the wide Level of our Plains, and ſhelter like; 
Screen the warm Lap of our Vales. 

Wo is not Charmed with the delicic us Fruits of 
Summer and Autumn ? But were all our Trees and 
Shrubs to produce ſuch Fruits, what wouid become df 
the Birds? How ſmall a Part would voracious Man re. 
ion to their Enjoyment? To provide therefore for 
each Vagrant of the Air, as well as for the Sovereign 
of a Nation, there is in all Places a large Growth of 
Shrubs, anoually covered with coarſe and hardy Ber. 
Ties : So coarſe in their Taſte, that they are unwartiy 
the Acceptance of Man; fo hardy in their Make, 
that they e::dare the utmoſt Severity of the Weatter, 
and furnith the feattered Tribes with a ſtanding Repal 
amidſt all the Deſolations of Winter. | 

THe Fir, the Beech, the Elm, are ſtately Decora: 
tions of our rural Seats. But if there were no intang- 
ling Thickets, no pricxly Thorns, where would the 
Farmer procure Fences ? How could he ſecure his 
vegetable Wealth, from the Flocks and the Herds? 


Thoſe roving Plunderers, which ſubmit to no Laws, 


but-thoſe of the coercive kind. 

We ſpare no Toll, to have uſeful Herbs and Plants, 
in our Gardens, and upon our Tables. But there we 
innumerable Herbs, which paſs under the contempt 
ble Character of Weed, and yet ate full as deſirable 
to other Claſſes of Creatures, as theſe are to Mankind. 
Yet who wil! be at the pains, to plant, to water, t0 
cultivate, ſuch deſpicable Productions? Man would 
rather extirpate than propagate, theſe Incumbrances ct 
his Land. Therefore Providence vouchſafes to be 
their Gardiner, and has wrought off their Seeds with 


ſuch a Lightneſs, that they are tranſported to and fio, 


by the mere Undulations of the Air. Or, if too hea- 


vy to be wafted by the Breeze, they are faſtened to 
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d Irving of Down : Or elſe, incloſed in a ſpringy Caſe, 
a Which forcibly burſting, ſhoots them out on every fide. 
y ſome ſuch Means, the re-producing Principle of 
4 erery one is diſſeminated, the univerſal Granary filled, 

+ and the univerſal Beard furniſhed. The buzzing. In- 
2 and the creeping Worm, have each his Bill of 


rare. Each enjoys a never-failing Treat, equivalent 
to our greateſt Delicacies. 

| Ir Groſs was as ſcarce as the Guern/cy-lilly, and as 

dificultly raiſed as the Tuberg/e, how certainly, and 
| ſhow ſpeedi,, muſt many Millions of Animals periſh+ 
by Famine ? But as all the Cattle owe their chief Sub- 
ſitence to This, by a fingular Wiſdom in the Divine 
Economy, it warteth not, like the Corn-field, and the 
EGarden-bed, for the annual Labours of Man. When 
once ſown, tho? ever ſo frequently cropt, it revives 

with the returning Seaſon. With a kind of perennial 

Werdure, it covers our Meadows, diffuſes itſelf over 

(the Plains, ſprings up in every Glade of the Foreſt, and 

Wpreads a Side-board in the moſt ſequeſtered Nook. 

; Sven is the Care of a wiſe and condeſcending Pro- 

vidence, even over theſe loweſt Formations of Nature! 
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Part the Fifth. 


9 the Syſtem if the World; of the Hex 
venly Bodies; and of the Propertic 
and Cauſes of Natural Bodies, 


CHAP: L 
Of the Syſtem of the World. 


1. The General Phanomena | 5. The Ptolemaic Syſtem : 
of the Sun and Moon: \|&. The Cepernican : 
2. Of Mercury and Venus || 7. The Syſtem of Tick 
3. Of the other Planets : | Brahe 
4 Of the Comets and Aix, 8. T he Hutchinſonian Sy: 


Stars < | tem. 


AVING conſidered the Earth, with the Bo. 
dies that are therein, let us now look up i 
thoſe that ſurround it. The World is a Congeries of 
innumerable Bodies, many of which are ſuppoſed to 
equal or exceed the Size of the Earth: Yer by reaſon 
of their diſtance, moſt of them are inviſible to the 


naked Eye. 


Tai 


| 933 3 
Tyr neareſt to us is the Moon, which moves round 
e Earth in ſomething more than 28 days from Weſt 
6 Eat. The Sz likewiſe ſeems to move from Eaſt ta 
"Vol, and ſhines ſucceſſively on all Parts of the Globe. 
| It appear: alſo to us to move ever year obliquely from 
Weſt to Eaſt, coming 23 degrees and an halt to the 
North, and then going juſt as far to the South. 
| 2. Sows of the Stars keep always the ſame diſtance, 
with reſpect to each other, and are termed Fixt. 
Others are continually changing their Situation, 
hence they are termed Planers. 'I'wo of theſe, Mer- 
E cu and Venus, are frequently between the Earth and 
*W the Sun. Of which the former, being generally hid 
by the Rays of the Sun, is ſeldom viſible : But Venus, 
commonly called the Evening Star, is very conſpicuous. 
Tae Earth is never between Them and th Sun. 
They are ſometimes between us and him. Sometimes 
the Sun is interpoſed between us and them. 5 
3. Taz upper Planets are Mars, Jupiter and Saturn. 
The Sun is ſometimes beween theſe and the Earth. 
But none of them is ever interpoſed between the Earth 
and the Sun. Mars has different Appearances, like 
the Moon as it is differently ſituated, with regard to 
| the Sun: Whereas jupiter and Saturn always appear 
with the ſame Aſpect, and have ſmaller Planets re- 
volving round them. All theſe revolve round the Sun, 
in their ſeveral ſtated Periods. | | 
| 4. BESI DEE theſe. there is another kind of Stars called 
Cots, vulgarly Blazing Stars. Theſe do not revolve 
| round the Sun, in ſo regular Orbits as the Planets : 
| The fixt Stars are above theſe : About 2200 are viſible 
to the naked Eye. They have a vivid Light, and 
always appear with the ſame Face toward us: They 


Eat to Weſt in a Year, and a ſwift one round the 
Eerth with all the other Stars in four and twenty 
Fours. But there are ſome of them which never ſet, 
nemely thoſe near the North or South Pole. 

| J. Lo explain theſe Phznomena of the Heavenly 
dies. vaiious Syſtems have been invented. The 


Vor. II. M | the 


ſeem to have a two-fold Motion, a flow one from 


p 2: ſuppoſes the Earth to be fixt in the Center of 
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the Univerſe, round which all the heavenly Bode 
move, each aftixt to a ſolid Sphere which moves wig n: 
that: Firſt the Moon, then Mercury, thirdly, Veny, i 
next the Sun, fifthly Mars, then Jupiter, ſeventbh, 
Saturn. In the Eighth place is the Firmament or Sphere 
of fixt Stars: Ihen the Chry/falline Heaven, and ſaſt of 
all the Primum Mobile, which is ſuppoſed to move fron 
Faſt to Weſtin 24 hours, whirling all the other Spheres 
with it. But this Syſtem, being in ſome reſpects ob. 
vioully falſe, in others utterly improbable, and like. 
wiſe inſufficient to account for many Phenomena, i 
now univerſally exploded. | | 

6. Id the room of this the Copernican Syſtem is noy 
generally received, which ſuppoſes the Sun to be fxt 
in the Center, without any other Motion, than that 
round his own Axis. Next him is Mercury, the 
Venus, thirdly the Earth, (round which the Moon re. 
volves;) Above the Earth, Mars, then Jupiter and 
Saturn, with their attendant Moons, This Syftemi; 
extremely ſimple and natural, and eafily accounts for 
moſt Phænomena. As to the Objection, that it is con- 
trary to the teſtimony of our Ser ſes, it is eaſily anſwered, 
They who are in a Ship ſeem to ſee the Shore and the 
Land moving along, altho' it is really the Ship that 
moves Yet let it move ever ſo ſwiftly, it diſplace 
nothing provided it move ſmoothly. So neither does 
the Motion of the Earth diſplace any thing on its Sui 
face, becauſe it is equable and regular. 

Nor that Cepernicus was the Inventor of this Syſtem, 
It was in great part known long ago. Pythagra 
taught, that the Earth was carried about the Sun 
among the Stars, and by turning round its Anis 
cauſed day and night.” Yet by degrees it ſunk int 
oblivion, till it was revived by Cardinal C. Hos. 
ever the Prolemaic Syſtem ſtill prevailed, till Nich 
Copernicus, a Canon of Thorn, in Poliſh Pruſſia, boruil 
the year 1473, had Reſolution to examine it thro!) 
and Learning enough ro explain and defend ir. Some 
ofthe Reaſons on which this Syſtem is founded are, !. 
This is moſt fimple, and agrceable to the whole le. 
nor of Natute: For by the two Motions of the Earth 
all the Phznomena of the Heavens are reſolved, which 


00 


( 135 ) 


* any of the other Hypotheſes are utterly inexplicable. 


Vith 

u MW. It is more rational to ſuppoſe the Earth moves 

„ound the Sun, than that the huge Bodies of the Pla- 

er Mets and of the Sun itſelf, and the immenſe Firmament 
of cf Stars, ſhould all move round the inconſiderable 

Yu Body of Earth every four and twenty Hours. 3. The 

re Parth's moving round the Sun is agreeable to that ge- 

b. neral Harmony and univerſal Law, which all other 
e. moving Bodies of the Syſtem obſerve, namely, that 


the Squares of the periodical Times are as the Cubes 
Fof the Diſtances. But if the Sun move round the 
Earth, that Law is deſtroyed, and the general Order 


U 

and Symmetry of Nature interrupted; becauſe accord- 
a ing to that Law, the Sun would be ſo far from revoly- 
ing about the Earth in 365 Days, that it would re- 


quire no leſs than 5196 Years, to finiſh one Revolution. 
4. The Sun is the Fountain of Light and Heat, which 
is Wit darts thro' the whole Syſtem, and therefore it ought 
o be placed, as the Heart in the Center, that ſo all 
- WE the Planets may at all times have them, in an uniform 
. and equal manner. 5. If the Sun be placed in the Cen- 
e ter of the Syſtem, we have then the rational Hypothe- 
tts, of the Planets being all moved about the Sun, by 
the univerſal Law of Gravity: And every thing will 
s W anſwer to that Law; but otherwiſe we are wholly in 
be dark. 6. But we need not rely upon Conjectures. 
We have demonſtrative Proofs, that the Sun poil:ifes 
he Center, and that the Planets move round it, in 
the Order above mentioned. For example. Mercury 
and Venus are ever obſerved to have two Conjunctions 
Vith the Sun but no Oppoſition, which could not hap- 


ben unleſs the Orbits of thoſe Planets lay within the 


Orbit of the Earth. And in the ſame manner it may 
be demonſtrated, that the Orbits of Mars, Jupiter and 
baturn, lie without the Orbit of the Earth, 


7. After Copernicus came Tycha Brahe, a noble Dane, 


{who endeavoured to compound a Syſtem of the P. 
nale and Copernican put together. But it was quickly 
found by all unprejudiced Judges, to be fo intricate 
lend perplext, that it had not many Aſſerters even 
While he lived, and is now well nigh ſunk into oblivion. 
M 2 5 8. Mx. 
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8. Mx. 7utchinſon (not the Profeſſor of Glaſgcu, but 
a private Exg/;/þ Gentleman) ſuppoſes the conſtituent 
Parts of Heaven to be, 1. The Dar#n#/, or dark Air, 
which is no other than the fine Ether, in a State gf 
Stagnation: 2. The Spirit, or the Air in a ſenſible 
Motion : 3. The Light, the fineſt Part of the Heavens, 
the pure Ether in motion: 4. 'The Luminaries and 
their Fluxes. Underſtand by the Luminaries the B 
dates of the Sun, Moon and Stars; by their Fluxes, the 
flow of © 5 that comes from each of them. Revela- 
tion conſtantly diſtinguiſhes theſe. Therefore t 
very improper for us to confound them together, In. 
deed every one knows, that tho* the Bodies of the 
Sun, Moon and Stars, take up but a ſmall Part of the 
Heavens, yet the Fluxes of Light from them diffuſe 
themſelves throughout all Nature. 

TAE ſpringing forth of the ſolar Light cauſes the 
Morning, its going off, the Evening. Its being in- 
tercepted by the Body of the Earth cauſes Ng; its 
Shining cauſes Day. It acts in a mechanical way, 
and is part of the great Machine of Nature. It is in 
continual Motion to and from the body of the Sun: 
Going out from the Center to the Circumference of 
the Heavens, and returning to the Center again, The 
ſolar Light, along with the Spirit, which continually 
attends it, is the Cauſe of the regular Returns of 
Morning and Evening, Summer and Winter. The 
Spirit and Light are properly the Agent, and the 
Earth only the Patient. Its Motion round its Axis, 


and round the Sun, and its inclining Northward and 


South ward at different times, are all produced by the 
Action of the Light going outward, and the Spirit 
returning inward. 5. The Den/izies, which form the 
Extremity of the whole Syſtem of Nature; the denſe, 
groſs Air, out of which the fine Ether is extracted and in- 
which it returns. The Heavens which naturally be 


groſſer and groſſer, the farther from the Sun, till 


perhaps at the utmoſt extremity, they are condenſcd 
into an immovable Solid. 7 | | 
Tusk are the conſtituent Parts of the Heavens. 


And hence we have reaſon to conceive, that all a 
5 arts 


1 

n (the Sun, Moon and Stars excepted) are no 
other than the different States into which the ethereal 
luid does or may paſs. For the Dar#ze/s is the fine 
noms of the Heaven in a State of Inactivity. The 


Hit is the groſſer Parts of the Heavens or maſſes 
compreſt together; while the Light is the Atoms or 


ter the Commotion is greateſt, and gradually de- 
creaſes toward the Circumference, where the Ether is 
very much condenſed. and this is called the Denfery.” 

| Hes farther ſuppoſes, that the Sun is the Center of 
the whole Univerſe ; that the fixt Stars are all placed 
Ein the Denſity, not far from each other, and abun- 
dantly nearer the Earth, than common Aſtronomers 
imagine, and that their Uſe, is not to perform the 
office of Suns to other Planets, but to aſſiſt in that 
cold Region, to ſupply in ſome degree the Want of 
the ſolar Fire. | 

| PERHAPS it may not be unacceptable to the ſerious 
E Reader, to give a more particular account of this in- 
genious Hypotheſis, in the words of a late Writer. 
The Sum of what Mr. Hutchinſon avers, is, That be- 
ide the differently-formed Particles of which the 
Earth, and the ſeveral ſolid Subſtances in it, and 1n 
the other Orbs, are compoſed, Go at firſt created al] 
that ſubtle Fluid which now 1s, and from the Creation 
has been, in the condition of Fire, Light or Air, and 
goes under the name of the Heavens, 
{ THe Particles of this Fluid (which he calls Atoms) 


when they are ſingle and uncompounded, are incor- 


| ceivably minute, and fo ſubtle as to pervade the Pores 
| of all Subſtances whatever, whether ſolid or fluid. 


| When they are puſhed forward in ftrait lines, by the 


action of Fire, or are refleed or refracted in ſt ait 
lines, they produce Light, and are ſo called. When 
| the interpoſition of opake Bodies hinders their Pro- 


| Light, 


Task Particles, which when moving 1n firait. 


lines produce Light, and when collected and put 1:to 
| another ſort of motion, prodace Fire, when the farce 
M 3 : 1mpe! ing 


fneſt Part of the Ether in ſwift Motion. At the Cen- 


PP 
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| greſs in ſtrait lines, they paſs, but ceaſe to produce 
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impelling them ceaſes to act with vigour, and when 
their Motion is rewrded, cohere in ſmali Maſte, or 
Grains, which Mr. Huichin/on Calls Spirit or A, 21d 
is of the ſame kind ard tex ure, With that Ai which 
we daily breathe. 

Ink Sun, fixt at the Center of this Syſtem, is in- 
cluded in a vaſt Collection of this ſubtle matter. in 
the form of Fire, which continually melts down 4 
the Air that is brought into it fem ail Parts of the 
Syſtem, into Atoms, and with an immenſe force 
ſends it forth, in perpetual dtreams of Light, to tie 
Circumference, The whole Space comprehended 
within this, is abſolutely full. 

TRE matter thus melted down at the Orb of the 
Sun, moves outward to the Circumferepce, being for. 
ced by the Particles which are concreted into Air at 
the vtmoſt Extremities, and return toward the Sun, 
where the fluid being moſt ſubtle gives leaſt reſiſtance, 
and takes up the place that the Light left. 

Ap therefore this uninterrupted Flux of matter 
from the Sun in Light, 1n place of being an Expence 
which would neceſſarily deſtroy that Orb (an inſup- 
portable Objection, Mr. Huchinjen thinks, to Sir Jaa 
Newton's Scheme) is the very means of preſerving it, 
and every thing elſe in this Syſtem, in its action, and 
vigour, by preſſing back perpetual Supplies of Air 
to be melted down into Light, which produces a con- 
tinual Circulation. "Theſe perpetual tides of matter 
outwards and inwards, in every point, from the cen- 
ter to the circumference, produce that conſtant Gyr 
tion in the Earth and the Planets round their own 
Centers and round the Sun. | 

BesiDEs the Rotation of the Orbs, the adverſe 
Motion of the Light puſhing toward the Circumfe:- 
ence, and the Air puſhing toward the Center with 
immenſe force, brings that Compreſſure on all the bo- 
dies it meets, that binds together ſolids, keeps fluids 
as they were, cauſes the raiſing of water, the produc- 
tion of vegetables and animals, and in ſhort produces 
all the Effects uſually aſcribed to Gravitation or At. 
traction; continues Motion without the aſſiſtance 4 
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| the unwechanjcal principle of Projection, and is in- 
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der the rea ally of 2imoi all the effects and phæ- 
i nomend in Nature, : - | | 

k A. immenſely ifferent as this is, from all the other 
systems of Aſtranompy, ver! probable Arguments are 
ziedged in Confirmation of it. And more than to- 
3 bability, I doubt, we ſhall never attain, ita regard 
] to things at ſo great à diſtance nom us, 


5 
; 
$*4, 
v4.98 
3% 
1 

{i 
if at 
11 
15 
we? 
15 
—— 
15 8 
LY 4 
175 
1 
by i 

3 


CHAP. II 


Of the Heavenly Bodies in particular. 


1. Of the Sun, [| 7. Jupiter, 
| 2, Mercury, | 8. Saturn, 
3. Venus, | 9 Comets, 
4. The Earth, 10. The fixt Stars : 
| 5. The Moon © 11. Reflections, 
| 6. Of Mars, — 


I, HE very ſame Effects which we obſerve daily 
| in Fire, we obſerve alſo in the Sun. it ſhines, 
| it warms, it burns. Viewed with a Teleſcope it ap- 
| pears, like an Ocean of Fire or melted Metal. Hence 
many ſuppoſe, that the Spots appearing thereon and 
| changing continually, are as it were the Droſs and 
| Scum of that Metal, which it throws out from time 
to time. But *tis more probable, ſome of thoſe Spots 
are Clouds, formed out of the Solar Exhalations. 
And if Exhalations rife out of his Body, and are ſuſ- 
| pended at a certain Height from it, then the Sun muſt 
| be incompaſt with a Fluid, analogous to our Atmoſ- 


$ pbere. Some of theſe Spots diſſolve and diſappear, 
; in the very widdle of the Suns Diſk : that is, the 
0 


Exhalations ſometimes riſe, ſometimes fall back to the 
| | | Sun, 


nne 

Sun. 4 But there is another kind of Spots, which 
_ repulariy revoive, once in ſeven and twenty Hours. 
Or, to ſpeak more properly, the Sun himſelf revolvez 
in that time, round his own Axis, together with his 
Atmoſphere. And hence 1: 15, that thoſe Spots being 
viewed obliquely near the Edge of the Sun, appear 
narrow and oblong. He is ſuppoſed to be abundantly 
larger than the Earth. When the Moon päaſſes be. 1 


— aa. £m . 8 3 


tween the Earth and the Sun, ſo as to intercept his t 
Rays, he is ſaid to be ec/ip/ed. This happens only at {Mt 
the time of the New Moon, becauſe it is then only ſhe 2 
paſſes between the Sun and the Earth. Yet nota {Wt 


every New Moon, becauſe ſhe generally declines ei- 
ther to the North or South. | 
No Solar Eclipſe can be univerſal, the Moon being 
too little to overſhadow the whole Earth. Nor does 
any Eclipſe appear the ſame in all Places, but is total 
in One and partial in another. In moſt Solar Eclipſes, 
the Moon 1s covered with a faint, dawning Light, 
which is owing to the Reflection of the Light from the 
illuminated Parts of the Earth. In total Eclipſes the 
Moon's Edge is ſeen ſurrounded by a pale Circle of 
Light, which 1s at leaſt a probable Indication of a 
Lunar Atmoſphere. 5 | 
WaHex the Earth is interpoſed between the Moon 
and the Sun, then the Moon is eclipſed. This is only 


at the time of the full Moon. Even in the midſt of 
the 
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2 « Wx are not ſure, fays Mr. Fuygens, whether the Sun be: 
ſolid or liquid Globe, I rather think it liquid, which the equal 
Diſtribution of his Light to all parts is an argument for, That ven 
ſmall Inequality on his Surface, diſcovered by the Teleſcope, which 
has made ſome men imagine they ſaw, huge Mountains of Fire, 1 
entirely owing to the trembling Motion of the Vapours our Atmol- 
phere 1s full of, particularly near the Earth, And this is likewi? 
the Cauſe, of the Stars Twinkling.“ 

ce TRE dark Spots in the Sun I have often ſeen; but thoſe bright 
Spots of which many ſpeak, I never was able to diicove: : S0 that 
I cannot but doubt of their Exiſtence. Nor do I apprehend, there 
3s any thing in or upon the Sun, brighter than the Sun itſeif, In- 
deed it is not pretended that theſe bright Spois are any where, but 
uſt about the dak ones. And it is no wonder, the Parts which 
are near che dark, ſhould appear ſomewhat brighter than che reſt,” 


1 


| the Eclipſe the Moon has a faint Light, which is re- 
fected by the Atmoſphere of the Earth. And to the 
| Shadow of this it is owing, that ſhe grows paler and 
dimmer, before ſhe enters into the Shadow of the 
Earth. | | | | 
| 2. Tax Planet neareſt to the Sun is Mercury, which 
is the ſmalleſt of all, ſuppoſed to be twelve times leſs 
| than the Earth. It moves round the Sun in about 
three Months, and is believed to be the moſt denſe of 
| all the Heavenly Bodies. It ſometimes moves between 
| the Earth and the Sun, And from its various Appear- 
ances, we may certainly infer, that it has no Light of 
its own, but ſhines by reflection only. 
zZ. Tag Next to Mercury is Venus, whoſe Appear- 
| ances likewiſe change in the ſame manner as the 
| Moon's. It is ſuppoſed to be ſomething leſs than the 
| Earth, and compleats its Period round the Sun, in 
nearly ſeven Months. From its Situation we may 
judge, it is more denſe than the Earth, but more rare 
than Mercury, | | | | 
4. Nxxr to Venus is the Earth, which moves round 
its own Axis from Weſt to Eaſt in twenty four Hours, 
| and round the Sun in 365 Days, five Hours and near 
forty-nine Minutes. ED | 
Tus Difference of Seaſons, as well as ths different 
degrees of Heat and Cold, depend on the different Po- 
ſtions of the Earth with reſpec to the Sun. The natu- 
ral State of this Globe, ſeems to be what we call Tem- 
| perate, This is what ſecures Springs and other Bodies 
from being frozen. But the Obliquity and Perpendi- 
cularity with which the Rays of the Sun fall on the Air, 
| ae varying continually, according to which the Warmth 
| ofthe Air is continually leſſening or increaſing. Like-, 
viſe the Continuance of the Sun's Preſence, with the 
downeſs of his Motion, naturally increaſe Heat; as his 
| Abſence and the Swiſtneſs of his Motion, naturally in- 
creaſe Cold. Yet this Rule does not always hold. 
There are many Accidents that prevent it: Such as the 
dituation of Hills, and the declivity of Land, toward 
the North or South. Clouds alfo ſometimes reflect Heat, 
and Water Clouds cool the Air. South or South-Weſt. 
| Winds, 


41 


Winds, if without Rain, increaſe Warmth; Eaſt or 
Northerly Winds occaſion Cold. Whenever ſmooth 
Water reffects the Sun's Rays, it much increaſes Heat, 
And indeed all ſmooth Bodies which reflect Light, re. 
flect Heat along with it, and that more or leſs, accord. 

ing to the Cloſeneſs of the Pores, and the Extent, 
Convexity or Concavity of their Surface. 

ALL Parts of the Earth enjoy nearly the ſame Quantity 
of the Sun's Preſence in the ſpace of a Year. And yet 
how widely different is the Quantity of Heat, in fone 
from that in others? But it is not, as any one would 
imagine, greateſt under the Line. This 1s prevented 
by the Swiftneſs of his Motien. For the nearer he ap- 
proaches to it, the ſwifter is his Motion from Eaſt to 
Weſt, from North to South, and from South to North. 
He paſſes ſeven Degrees, from three and an half 
South Latitude, to three and an half North, in Eigh- 
teen Days: Whereas, at 20 degrees North Latitude, 
he ſpends an whole Month in going three degrees and 
an half, and another Month, in returning: So that 
he is as near the Tropic for 67 Days, as he was to 
the Line for Eighteen. And hence the Heat is con- 
fiderably greater under the Tropic, than it is under 
the Line. | 

5. THE Moon moves round the Earth in about 28 
Days, and with the Earth round the Sun in a Fear. 
Yet it always turns the ſame ſide to the Earth, whence 
we always obſerve the ſame Inequalities in its Surface. 
It does not appear, that ſhe moves at all round her 
own Axis. None now doubts of the Moon's being an 
opake Body: And the Spots and Unevenneſſes, which 
conſtantly appear upon it, have been judged by ſome, 
to be Valleys, Mountains, Lakes and Seas. 

HaLF at leaſt of the Moon is always inlightened 
by the Sun. But as it is contigually changing ts 
Situation, the whole of the enlightened Part is not al- 
ways towards us, and therefore ſhe exhibits to us va- 
rious Appearances. When ſhe begins to recede from 
her Conjunction with the Sun, and to emerge out of 
his Rays, a ſmall Portion of her inlightened Part 18 


ſeen, and appears, as it were, horned. But rs 
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| ther fhe reels from the $ Sun, the more of the enlight- 

| ned Part appears, *till about the fourteenth Day, "be- 
ing juit oppoſite to him, ſhe ſhews us her entire 
Hemiſphere. In the ſame manner ſhe appears to de- 
creaſe, while ſhe is approaching the Sun. The Moon 

is ſuppoſed to be forty-five times ſmaller than the 
Earth. 

Tye Moon has ſometimes diſappeared in a clear 
Sky, ſo as not to be diſcoverable by the beſt Glaſſes, 
This Kep/ar obſerved in the year 1580 and in 1583: 
Hevelius in 1620, as did Ricciolus, and many others at 
Bolegna, Many People throughout Halland obſerved 


| was another total Obſcuration. A little before it, ſhe 
| appeared at - Arles of a yellowiſh Brown, at Avignon 
| ruddy and tranſparent. At Marſeilles, one Part was 
ruddy, the other duſky, till the wholly diſappeared. 
| Ido not find, that the boldeft Philoſophers artempt to 
| account for . 

IT is now almoſt univerſally ſuppoſed, that the 
Moon 1s juft like the Earth, having Mountains and 
Valleys, Seas with Iſlands, Peninfalh! s and Promon- 
tories, and a changeable Atmoſphere, wherein Va— 
pours and Exhalations riſe and fall. And hence it is 
generally infered, that She is inhabited like the Earth, 
and by Parity of Reaſoa, that all the other Planets, as 

well as the Earth and Moon, have their reſpective In- 
| habjtants. But after ail comes the celebrated Mr. 


is not and cannot be inhabited at all, nor any Secon- 
| Gary Planet whatever. Then I doubt we ſhall never 
prove that the Primary are: And lo the whole ingeni- 
ous Hypotheſis, of innumerable Suns and Worlds 
| moving round them, vaniſhes into Air. 

| 17 may not be 'unacceptable to the Reader, to ſee 
the Sum of his Reaſonings on this head. One 
would thipk that the Moon which is ſo near us, and 
may by a Teleſcope be ſo accurate] y obſerved, ſhould 
aford us matter of more probable Conjecture, th an 
any of tag remoter Planets. But it is quite otherwiſe. 


Ouly this we may venture to ſay, that all the Atten- 
1 dants 


the ſame, April 14, 1542 December 23, 1703 there 


| Huyzzns, and brings ſtrong Reaſons, why the Moon 


710 i 
1 


(2144) 


dants of Jupiter and Saturn are of the ſame nature 
with our Moon, as going round them, and being car. 
ried with them round the Sun, juſt as the Moon is with 
the Earth. Therefore whatever we may reaſonably 
affirm or conjecture. with regard to our Moon, mu} 
be ſuppoſed, with very little alteration to belong tg 
the Satellits of Jupiter and Saturn. 

Tae Surface of the Moon is fourd, even when we 


m OY — — — _ we 


uſe the ſhorteſt Teleſcopes, to be diverſified with long : 
Tracts of Mountains and again with broad Valleys, Wl c 
For in thoſe Parts oppoitie to the Sun, you may ſee the , 
Shadows of the Mountains, and often the round Va]. WM f 
leys between them, with an Hill or two rifing ou: of Wi; 
them. But I cannot find any thing like Sea there, Ml , 
notwithſtanding what many affirm, For thoſe vat n 
Countries which appear darker than the others, com. WWF , 
monly taken for Seas, are diſcovered with a good long lf {| 
Teleſcope, to be full of little round Cavities : The U 
ſhadow of which, falling within themſelvee, make; , 
them appear of that Colour. And thoſe large Cham. t. 
Pains, if you look carefully upon them, you will find 
not to- be always ſmooth and even. Now neither of 
| theſe things can agree to the Sea. Therefore it is far y 
more probable, that thoſe Plains in her which ſeem $ 
brighter than the other Parts, conſiſt of a whiter fort WM 1; 
of Matter. Nor do l believe, that there are any Ri- h 
vers: For if there were, they could never have eſcaped f 
our Obſervation: Eſpecially if they run between the y 
Hills, as our Rivers do. Nor have they any Clouds t 
to furniſh Rivers with Water, For if they had, we | 
ſhould ſometimes ſee one Part of the Moon darkened * 
by them and ſometimes another, whereas we have al- or 
ways the ſame Proſpect of her. 1 re 
« 'F1s certain moreover, that the Moon has no Air th 
or Atmoſphere ſurrounding it. For then we cord N 
never ſee the very outermoſt Rim of the Moon fo en. at 
actly as we do when any Star goes under it, but is WF 
Light would terminate in a faint, gradual Shade, and WY ri 
there would be a ſort of Down as it were about lt. v. 


Not to mention, that the Vapours of our Atmoſpbete 


conſiſt of Water; aud conſequently where there a? 
N 10 


6145) 
vo Seas, there can be no ſuch Atmoſphere. This is 
the grard Difference between the Moon and us. Were 
there Seas and Rivers therein, we might eaſily believe 
that it had all the other Furniture which belongs to 
cur Earth. But how can Plants or Animals, all 
| whoſe Nouriſhment comes from liquid Bodies, thrive 
in a dry, waterleſs Soil?“ c 


« Dues then the Moon ſerve for nothing but to | 
give us Light in the Night, and to raiſe the Tides in 


| the Sea? And do all thoſe Moons round Jupiter and 
| Saturn, anſwer no other purpoſe ? I do not know 
what to ſay, becauſe I know of nothing like them to 
| found a conjecture upon. Perhaps they may have 
ſome Plants and Animals, which have ſome Nouriſh- 


| ment of a different kind from ours. Perhaps they 
may have Moiſture enough to cauſe a Miſt or Dew, 


which may ſuffice for the Herbs that grow there. But 
theſe are mere Gueſſes, or rather Doubts. And yet 
| they are the beſt we, can make, concerning either our 
own Moon, or thoſe which attend Jupiter and Sa- 

turn.“ | | 

6. Mars, as well as Venus, Mercury and the Moon, 
has various Appearances, more or leſs full, as it is 
variouſly placed, with regard to the Sun and the Earth. 
Spots are obſerved on his Surface alſo, from the regu- 
lar Motion of which we learn, that he revolves round 
his Axis from Weſt to Eaſt, in twenty four Hours and 
forty Minutes. He moves round the Sun in two 
Years, and is thought to be Eight times ſmaller than 
| the Earth. | | | 
7. Jupiter is incompaſt from Weſt to Eaſt with two 
or three lucid Belts, not always appearing alike. In 
one of them a ſpot is conſtantly obſerved ; and they 


regularly move from Welt to Eaſt. Hence we learn, 


that he revolves round his Axis, which he does in 
| Nine Hours and fifty-fix Minutes. He is likewiſe 
attended by four ſmaller Planets or Satellits, like our 
Moon. Each of theſe moves round him in its ſlated Pe- 


nod, ard all move with him round the Sun in twelve 


Years, Jupiter is ſuppoſed to be twenty-five times 
larger than the Earth. | 
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8. Tu higheſt Planet, Saturn 1s incompaſt wit 
a broad Ring, which is not contiguous to his Body, 
but is ſuſpended over him equally diſtant from eyery 
Part of his Surface. He has five Satellits or Moons, 
moving round him in their ftated Periods. Satum 
himſelf revolves with them round the Sun in about 
thirty Years. He is ſuppoſed to be fifteen times big. 
cer than the Earth, 

Ir we compute the Magnitude of the Planets in 
number of Miles, the Diameter of the Moon is ſup. 
poſed to be 2175 miles, that of Mercury, 2748, that 
of Mars 4875, of the Earth (and nearly of Venus 
7967, of Saturn 93451, of Jupiter 130653; and that 
of the Sun 822148. 

Wirk regard to their Diſtance from the Earth, 
there 1s ſuch an immenſe Difference in the Calculati- 
ons of Aſtronomers, even with reſpect to the Diſtance 
of the Sun (which ſome demon/trate to be Ninety Mil. 
lions of Millions, others to be not three Millions from 
the Earth:) that it is wiſeſt to confeſs our Ignorance, 
and to acknowledge we have nothing to reſt on here, 
but mere, uncertain Conjecture. . 

9. Comets are opake Bodies, which emit numerous 
Rays, ſometimes forward, ſometimes backward, ſome- 
times all round the Body of the Comet. Now they 
fink near the Body of the Sun: Then they rife far be- 
yond the Orb of Saturn. Some ſuppoſe them to be 
 1imperfe& Planets, or ſuch a Chaos of unformed Mat- 
ter, as may hereafter be formed into an Earth like 
Ours. Probably thoſe Rays which they emit, are 
only Vapours by which the Rays of the Sun are te- 
fracted to us. | LE 

Hexct 


— 1 


r TRE brighteſt of theſe, which is the fourth, was firſt diſcovet- 
ed by Mr. Huygens, in the year 1655. The reſt were giſcoverec 5 
Caſſini. And I have reaſon to think, ſays Mr. Huygens, there at 
one or two more ſtill behind, For between the fourth and fift 
there is a diſtance not at all proportionable to that between all the 
others. Here it is probable, there may be a Sixth, And there maſ 
not improbably be another, without the Fifth, which has hithert0 
eſcaped us. For we can never ſee the Fifth but in that Part of i 
Orbit, which is toward the Weſt, _ . 
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Hzxc they have a different Appearance, accord- 
ing as they are differently ſituated with regard to the 
Comet: Which is hereby confirmed, that the nearer 
they are to the Sun, the more thoſe Rays are increaſ- 
| ed, and the farther they recede from it, the more 
| thoſe are diminiſhed. And hence ſome imagine, that 
Fixt Stars, covered with Vapours and Spots, become 
| Comets. It 1s more probable, that Comets, like Pla- 
| nets, have their regular Periods: Altho' they fre- 
quently eſcape our Obſervation, as not revolving but 
in along term of Years. Ts 

Tax are diſtinguiſhed from other Stars by a large 
Train of Light, which 1s always oppoſite to the Sun, 
and grows fainter and fainter, the farther it is from 
the Body of the Comet. When a Comet moves from 
the Sun, it is ſaid to be bearded, becauſe that Light is 
| ſeen before it. When it moves toward the Sun, the 
Train follows it, and is called its Tail. When the 
Comet and Sun are oppoſite, (the Earth being between 
them) the train 1s hid behind the Body of the Comet, 
except a little that appears round it, and is termed its 
Hair. | | | 

ComeTs feem to be a peculiar kind of Planets, 
which move in very oblique Orbits, and perſevere in 
| their Motions, even againit the Courſe and Direction 
| of the other Planets, Their Tails are doubtleſs Va- 
| pours emitted by the Comet when heated by the Sun. 
Yet they do not aſcend ſwiftly from it, and then pre- 
ently diſappear 3 but are permanent Columns of Ex- 

halations, gathered from the Comet by a gentle Mo- 
| N 2 : tion, 


: N 4 


Six Tſacc Newton has proved, that the Heat of the Sun to the 
| Comet in Dec. 1680, was to his Heat with us at Midſummer, as 
28000 to One: And that the Heat of the Body of the Comet was 
dear 2000 times greater than that of red-hot Iron. 5 

AFTER having acquired ſo immenſe an Heat, it muſt be a long 
time in cooling. Sir Iſaac computes, that a Globe of red-hot Iron 
2Cc0 times as large as the Earth, would ſcarce be cool in 50000 
| Years, If then the Comet be ſuppoſed to cool an hundred times as 
| faſt as red-hot Iron, yet ſince its heat was two thouſand times greater, 
ſuppoſing it of the bigneſs of the Earth, it would not be cool in a 


| Million of Years, 
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tion, and in a great Space of time, which then move 
with it thro' the celeſtial Regions. | 

ONE great Uſe of Comets probably is, to pive 
Moiſture to the Planets. By their Vapours the Water 
ſpent in them, may be ſupplied and recruited. All 
Vegetables grow wholly from Fluids. But when they 
putrefy, great Part of them turns into dry Earth; 
Hence the Quantity of dry Earth muſt continually in. 
creaſe, and the Moiſture of the Globe decreaſe. Add 
to this, that immenſe Quantities of watry Vapour, 
are continually arreſted in the Polar Regions, and fall- 
ing down form Mountains of eternal Snow, and 
Rocks of Ice that thaw no more. By both theſe 


Means the Moiſture of the Planets continually decreaſ. 


ing, muſt in proceſs of time entirely fail, if it had not 
a ſeaſonable Supply, from ſome other Part of the Uni. 
verſe. Comets therefore are ſo far from being ſuper- 
fluous, much more from being Blemiſhes in the Uni- 
verſe, that it. may be doubted whether either the Ani- 


mals or Vegetables of the Earth, could long ſubſiſt 


without them. "Bras 
10. Ir is commonly ſuppoſed, that the fixt Stars 


are ſo many Suns, ſhining with their own Light; and 


that each of them has a ſet of Planets moving round 
it, as the Earth and the other Planets do round our 
Sun. It may be ſo, or it may not; for we know 
nothing about them: Nor is it poſſible we ſhould 
know. more. For even when viewed with the belt 
Teleſcopes, they appear no larger than they do to 
the naked Eye. They are divided, according to their 
Size, into Stars of the Firſt, Second, and ſo on to the 
Sixth Magnitude. | 

Even a good Eye ſeldom ſees more than an hun- 
dred Stars at a time in the cleareſt Heaven. The 
Appearance of vaſt numbers in Winter Nights, is a mere 
Deception of our Sight, occaſioned by our viewing them 
confuſedly, not in any regular Order, 


YEr are they really almoſt infinite. For a good Je- 


jeſcope directed to almoſt any Part of the Heavens, dil- 
co: ers numbers unſeen by the naked Eye, particularly in 


the Mzilty May: Which is indeed nothing elſe but an 
Aſſemblage 
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| and will return at the ſtated time. 


| take 
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Aſſemblage of Stars, too remote to be ſeen ſingly, but 


ſo cloſe to each other as to give that Brightneſs to ſo. 
large a Part of the Heavens. . 


Ax hundred and twenty-five Years before Chrift, Hip- 


| turchus diſcovered a New Star. In 1572 Tycho Brabe 


obſerved another. Its Magnitude at firſt exceeded the 


| biggeſt of our Stars. It equalled that of Venus when 
| neareſt the Earth, and was ſeen in fair Day light. It 


continued fixteen Months , toward the End of which it 


grew leſs till it totally diſappeared. We have an ac- 
| count of One appearing at leaſt thrice before, at the 


Interval of 150 years. Probably it was the fame Star, 
Max v other New Stars have been obſerved in this 
Century to appear and diſappear; and it is certain from 
the old Catalogues, that many of the antient Stars are 


not now viſible. | | 
| THERE are now wanting two Stars of the Second 
| Magnitude in the Ship Argo which were ſeen till the 
| Year 1664. But there was not the leaſt Sign of them 


in 1668. Accurate Aſtronomers have obſerved many 
more ſuch Changes in the fixt Stars, to the number of 


an hundred. 


Art theſe Temporary Stars a ſort of Planets ? Are 
they fixt Stars, which being covered with Spots, like 
thoſe obſerved on the Sun, loſe their Brightneſs, and 
ee Or are they Comets, which 

o vaſt a time to perform their Revolutions, as ſel- 
dom to have their Returns perceived? | 

11. IT remains only, to make ſome Improvement of 


| what has been obſerved, concerning the Syſlem of the 


Univerſe. And 1. we may obſerve the due Situation of 
tie Heavenly Bodies. Firſt, None of them interfere 


| with each other. Had the Univeiſ: been the Work of 
any but the wiſe Architect, there would have been many 
| Inconveniences in the Situation of ſuch a prodigious 
Number of immenſe Globes. Some would have been too 
near, or too far off: Some would have incommoded 


others. But inſtead of this, all the Globes which fall 
under our notice, are fet at ſuch a due diſtance, as not 


| Wy to avoid all violent Concoucſe, but not to ſhade 
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1 
each other, ſo as to hinder each other's kindly Infſuence 
or to occaſion noxious ones, Secondly, As it is a 
great Inſtance of the Skill of an Architect, to give due 
Proportion to his Works, ſo this abundantly appears in 
all the Heavenly Bodies that come under our copnizance, 
Curious Order, and due and- nice Proportions are ob. 
ſerved in their Situations. The Sun is placed in the 
Center of his Syſtem, to give all his Plagets Heat and 
Light. Then follow the ſeveral Planets ſurrounding 
| him, not ſcattered at all adventures, but at due Diſtan. 
ces from the Sun, as well as from one another, And 
this is diſcernible, not only in the Primary, but the Se. 
condary Planets too: In the five Moons that attend 823. 
turn, and the four that accompany Jupiter, 

Tu Wiſdom of the Creator appears, ſecondly, from 
the Molions of the Heavens and Earth. That theſe vaſt 
Globes fhould move at all, proves ſome Being that has 
Power to put them in motion: Seeing Matter cannot 
move itſelf. And ſuppoſe them moved by the Sun, the 
Ether, or ſome other primary Mover, ſtill we muſt recur 
to ſome Firſt Cauſe who was able to put the Mover into 
motion. And this could be no other than the Hand of 
the Almighty, What farther ſhews both his Power and 
Wiſdom, is that thoſe Motions are not at random, or in 
inconvenient Lines and Orbs, but ſuch as manifeſt the 
deepeſt Counſel. That every Planet ſhould have as man) 
and various Motions, as the World and its Inhabitants 
have occaſion for, muſt be the Work of a wiſe aud kind, 
as well as omnipotent Creator, 

. In particular, the Diurzal! Motion of theſe Globes 
ſhews the Wiſdom of the Creator. Of what prodigious 
Uſe is this! Were the Planets always to ſtand ſtill, Half 
of each Globe would be dazled and parched with unceaſ- 
ing Day, and the other half wrapt in everlaſting Dark- 
neſs. Were this the Cafe with our Globe, a great Pan 
of it at leaſt would ſcarce be habitable. It would neither 
agree with the State of Man or other Animals, nor of 
Vegetables. How could the Vapours be raiſed, to ſup. 
ply the Earth with cooling Clouds and fruitful Showers ! 
How could the Winds be excited to fan the Atmoſphere 


with their pleaſant and healthful Gales? How could = 
| | geiable 


1 8 1 r 


= kreud wy Aw mw was Gn rnd ' St anon. 


— 


— —  Y — > 


— 
* 


- GD T”*=, GCHYh ow” ww mg, Co wy - OD 


cnpy, FS aw G6 


3 


getables be raiſed vp by tbe kindly Heat of che Day, and 
temoered by the Pews and Coo! of the Night? How 


could Men and other Animals gather their Food, and 


elorm the vat ious Labours of the Day, and then under 
the {alurary Influences of the Night, recruit themſelves 
with Reſt and Sleep ? | 

Ax b as the Diurnal, ſo the Aunual Motion of the 
Feavenly Bodies, is a clear Mauifeſtation of the Crea— 


| tors Wiſdom: Eſpecially when we conſider the difer- 


ent Paths of their Diurnal and Annual Motions, Theſe 
lie not in a very different Plape, nor in the ſame, but a 
little croſſing one another: The Diurnal, lying in, or 


| paralle! to the Equator, the Annual, at ar Irclination of 
| twenty-three Degrees and an half. A glorious Contri= 
rance this for the Good of our Globe, and for all the 
| reſt that have the ſame Annual Motion. For were the 


Farth's Arnual Motion to be always in the ſame Plane 
with the Diurnal, we might indeed be ſometimes nearer 
tothe Sun thar we now are. But we ſhould miſs of 


thoſe kindly Increaſes of Day and Night, which the 


| Approach of Earth to one or the other Pole occaſions, 


This is likewiſe the great Cauſe of Summer and Winter, 


| Indeed one Cauſe of them is, the longer or ſhorter 
Continuance of the Sun above the Horizon. As it con- 


tinues longer in Summer, it increaſes the Heat, as 
much as it lengthens the Day: And juſt the contrary in 
Winter. But the chief Cauſe is, the Oblique or Per- 
pendicular Direction of the Sun's Rays. For 1. Per- 


pendicular Rays ſtrike on any Plane, with greater force 
| than Oblique. And 2. A greater Number of Rays fall 


within the ſame Compaſs, in a perpendicular than in an 
oblique Direction. | 

A farther Manifeſtation of the Creator's Wiſdom we 
have in the Perpetuity, Conſtancy and Regularity of thoſe 
Motions, How without an Almighty Guide ſhould 
thoſe vaſt Bodies continue their Courſes throughout all 
Ages? How ſhould they perform their uſeful Stages, 
without the leaſt Intermiſſion or Diſorder ? What piece 
of Clock-work under heaven, was ever comparable to 
this? How ſteddily do all theſe Moticns confpire, to 


anſwer the Ends of Divine Providence, to diſpatch the 


noble 
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noble Offices of the ſeveral Globes, to comfort and 
cheriſh every thing reſiding on them, by the uſefy] 
Change of Day and Night, and the ſeveral Seaſons of 
the Year? | 
We may learn the Wiſdom of Gop, Thirdly, from 
the Figure of the Heavenly Bodies, fo well ſuite to the 
| Motions and to the whole State and Convenience of 
them. And 1. They are all nearly Spherical: I (ay, 
nearly, to allow for the Difference between their Polar 
and Equatorial Diameter. Now this Figure is both 
more capacious than any other, and more agreeable to 
Maſs in Motion, each Part of it being at a due diſtance, 
from the Center of Motion and Gravity: Beſides, wich- 
out this, there could have been no ſuch agreeable Alter. 
ations of Day and Night, of Heat and Cold. And x 
to our own Globe, the Winds could not have fanned 
the Air, as now, but muſt have been greatly retarded, 
if not wholly ſtopt, by the Angles and Jettings out of 
other Figures. Laſtly the Waters would have had into- 
lerable Confluences ; here too much, there none at all, 
So that inſtead of an habitable World, far the greateſ 
Part would have been a Deſert, or an uſcleſs Bed of 
Waters. 5 | 
And all the Parts of the Earth are fo diſtributed, as 
may beſt miniiter to their ſeveral Uſes. Thus the two 
rand Parts, the Solids and Fluids, inſtead of being jum- 
pied into one mals, are admirably parted, and as nicely 
diſpoſed of in proper Places. The Strata conveying 
ſweet Water, are in all or moſt parts of the world, con- 
ſiſt of proper, pervious Matter, remain diſtin from the 


other Strata, and lie at ſuch due Depths, as either to | 


break out in Fountains, or to be dug into, for Wells: 
All which is a manifeſt Demonſtration of the Concern of 

a wiſe Agent, | | 
Ab not only the Planets are a Demonſtration of this, 
but the very Comes alſo: Tho? their Motions are ſo far 
from being always the ſame way, that they move ſome- 
times contrary to each other. Their Planes and Direc- 
tions lie every way, and their Orbits are exceeding ec- 
centrical. But this very Eccentricity is an admirable 
Contrivance of the Creator, to prevent their ä 
| either 
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either the Planets, or- one another, by mutual Attrac- 


tons. By this means they have ſufficient room to re- 
rvolre in: And by aſcending to very great Heights, and 
| ſending almoſt all their time in the remote Regions of 
| the Univerſe, at vaſt Diſtances both from the Planets 


and each other, they incommode neither. Whereas 

had they moved in the ſame Plane with the Planets, they 
| would ſometimes have come too near them; and poſſibly 

have diſturbed Heir Motions, or even daſhed againſt 
them. 5 ; 

Bur what would all the Planets have done, had they 
not been ſupplied with Light and Heat? And what an 
| indulgent Proviſion of theſe is made, even for the moſt 
diſtant of them? See the Sun, ſuch a prodigious Maſs of 
Fire, placed in the Center of the Syſtem, to ſcatter bis 


Light throughout the whole, and to warm and cheriſh 


| vs by Day: And ſuch a noble Retinue of Moons and 
| Stars, attending and aſſiſting us by Night! And we ſee 
the ame Care of the Creator, extended to all the other 
Planets. - According to their ſeveral Diſtances, they 
have proportionably a greater number of Moons, and 
Saturn a ſtupendous Ring beſides, to ſupply the Decreaſe 
of Light and Heat, Who can help being amazed at 
ſuch well-contrived, ſuch ſtately Works of Gop Who 
can partake of their beneficial Influences, and nor adore 
the Wiſdom and Kindneſs of their Maker ? Lita 
One or two Points, which have been lightly menti- 
oned already, deſerve a more particular Couſideration. 
Tyar He who diſpenſes Exiſtence at his Will, ſhould 


multiply, extend, inlarge, and add a kind of Immenſity 


o his Works, is not properly what ſurprizes me; at 
leaſt my Amazement is chiefly founded on my own ex- 
teme Littleneſs. But what aſtoniſhes me molt, is to ſee 
that notwithſtanding this my extreme Littleneſs, he has 
wuchſefed to regulate his immenſe Works, by the Ad- 
rantages | was to receive from them! Thus he has plac- 
ed the Sun juſt at ſuch a Diſtance from the Earth on 


wich I was lodged, that it might be near enough to 


fam me, yet not fo near, as to ſet it on fire; 
Tae Rays that proceed from a Globe of Fire, many 
lbouſands times bigger than the Earth, muſt needs have 
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an inconceivable Force, while they remain cloſe to each 
| other. But they are more and more diſtant from each 
other, as they advance from their common Center, to. 
ward the vaſt Circumference they are to inlighten, and 
their force diminiſhes in proportion. Had the Earth 
been placed, where theſe Rays were ſtill too numerouz 
and too near each other, it could never have borne their 
burning Heat. Had it been placed farther off than itis, 
it would have received but a faint Warmth, ſuch as was 
inſufficient for its uſual Productions. It ſtands in that 
very place where it is ſecured from all theſe Inconyeni- 

ences, and within the reach of every Advantage. 
TE Heavens declare the Grandeur and Glory of 
God, from one end of the World to the other. But the 
Sun alone affects us more than all the Beauties the Hes. 
vens can diſplay to our ſight. The Heavens are only a 
Pavilion to the Sun. The richly-embroidered Veil which 
ſeemed to hide him from us for a ſeaſon, is removed when 
he advances. At firſt, he appears as a young Bride- 
groom, coming out of his Chamber. His Splendor is 
then full of Mildneſs, and he is eaſy of acceſs. But he 
is commiſſioned to convey the Heat and the Life, as well 
as the Light, every where, He darts more and more 
Fire as he aſcends. He paſſes from one End of the 
Heavens to the other. There is nothing that can either 
be hid from his Light, or ſubſiſt without his Heat. And 
by his penetrating fires he reaches thoſe very places, 
which are inacceſſible to his Rays. | 
AnD yet we need his Abſence at proper Intervals, no 
leſs than we do his Preſence. For Might and Sleep are 
ſo connected, that when we want Repoſe, we generally 
procure a kind of artificial Night. Our Senſes are {ele 
dom unbent, but by the Removal of that which agitatss 
them. And this is the Service for which 5 is ap- 
pointed, and which it excellently well performs. |t 
does not come in a blunt and abrupt manrer, to exiun- 
guiſh the Light of the Day, and all on a ſudden to ro 
us of the Sight of the Objects we are intent on; but ad. 
vances only by ſlow ſteps, and brings on Darkneſs by 
degrees. *Tis not *till after reminding us of the Nece- 
ſity of taking reſt, that it covers the face of 2 
_ Dui 
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DvrinG the time of Man's Repoſe, Night huſhes 
every Noiſe. It indeed ſuffers a few Animals, whoſe 
grim Aſpe& might ſcare him, to go forth and ſilendy 
ſeek their Foc d. It permits however the Animal that 
ſtands Centinel by him, to give him notice of what con- 
cerns him. But it keeps the Horſe, the Ox, and all 
his Domeſtics faſt aſleep around him. It diſperſes the 
Birds, and ſends each to his reſpective Abode. As it 
comes on, it gradually huſhes the Winds, to ſecure the 
Lord of Nature's Reſt. It cauſes his Repoſe to be reve- 


| renced every where; the moment of which is no ſooner 
| come, but all Creatures retire, and for ſeveral Hours an 


univerſal Silence reigns. 


Nos yet is Nature's Palace wholly void of Light. As 
ſome may be conſtrained to travel by Night, ſeve- 


ral Flambeaux are ſcattered thro* the Firmament. 


| But theſe tho' they prevent total Darkneſs, yield only a 
| gentle Light, Nor ought thoſe who then wake to be 


ſupplied with ſuch a Light, as would interrupt the-Re- 
poſe of others. | 


full to us. Its Coolneſs likewiſe is of uſe: And this in- 


| creaſing the Spring of the Air, makes it capable of 


working with greater Activity, and giving new Vigour 
both to the dry Plants and the enfeebled Animals, It 
is to preſerve this Cool, that tie Moon reflecting the 
Light of the Sun, gives it without any ſenſible Heat, 


| In vain do we collect her Rays by the ſtrongeſt Burning- 


plaſs, An admirable Caution of the Divine Artificer, 
who has reſerved for the Night ſeaſon, a light ſtrong 


ſes no more the Proſpects of the Day; but Night, in 
- _ favours him with another, that has Charms to 

itlelf | | 
We cannot doubt but theſe immenſe Globes of Fire, 
which enlighten our Night, have al! their peculiar Ap. 
pointments, which anſwers, in Gop's Purpoſes, the 
Magnificence of their Appearance. But who ſhall pre- 
lume to explain, what the Almighty has thought fit to 
- conceal ? 


Bur it is not by its Darkneſs only, that Night is uſe- 


enough to remove Darkneſs, yet too weak to alter the 
| Coolneſs of the Air. „ | 


Wren Man is inclined to have the Benefit of this, he | 
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conceal ? The {mall Glimpſes which a few are permitted 
to have, being quite unknown to the bulk of Mankind; 
It is not in the particular Deſtination of each Star, got 
in the general Harmony of all, that we are to look for 
the means of inſtructing Man, or regulating his Aﬀec. 
tions. But yet what we do fee, and know concerning 
them, is matter for the deepeſt Admiration. We fg 
innumerable Fires hung up in the magnificent Cieling 
of our Abode: And the dark Azure which ſerve 
them as a Ground, ſtill beightens their Beauty and 
Brightneſs. But their Rays are diſperſed thro' Space 
ſo immenſe, that when they come to us, they are quit 
deſtitute of Heat. Thus by the Creator*s Providence 
we enjoy the Sight of a multitude of hery Globes, with. 
out any Danger of deſtroying the Coolneſs of our Night, 
or the Quiet of our Repoſe. 
Tak Sum of what has been ſaid, with ſome father 
Improvement, I add in the Words of Mr. Hercey. 
Tae Earth is, in fact, a round Body, tho' in fone 
Parts raiſed into Hills, or ſunk into Valleys, in other 
ſpread out into wide and immeaſurable Plains. For the 
loftieſt Mountains bear no more proportion to the whole 


Surface of theBall, than a particle of Dutt on theAftrono- 

mers Globe, bears to its whole Circumference. We 
may fancy, that it has deep Foundations, and reſts n 
ſome ſolid Baſis. But it is pendent in the wide tranſparent WF ® 
Ether, without any viſible Support either from above or b 
beneath. It may ſeem to remain ftiil and motionlek: ; 


But it is continually Jailing thro? the Depths of. the Sky, | 
and in the Space of twelve Months, finithes the mighty N 
Voyage. This Periodical Rotation produces the vt 
ſons, and completes the Year. And all the time it p- 
ceeds in its annual Circle, it /5/ns upon its own Center, Su 
and turns its ſides alternately, to the great Fountain of th 
Light. By this means the Day dawns in one kemi 
phere, while the Night ſucceeds in the other. Withou 
this Expedient, one Part of its Regions, would during 
half the great Revolution, be ſcorched with exceſſue 
Heat and languiſh under an uninterrupted Glare: Wii 
the other wou'd be frozen to Ice, and buried under Cl 

mal and deſtruclwe Darknels, . 
6 
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Tur Earth in the Revolution which it performs daily 


8 | on its own Axis, whirls about at the rate of above a thou- 
no. fand Miles an Hour. What an amazing Force muſt be 


requiſite, to protrude ſo vaſt a Globe, and wheel it on, 
4 loaded with huge Rocks and Mountains, with ſuch a 


WW prodigious Degree of Rapidity ! 
7. n the Sun, which ſeems to perform its 
Wl daily Stages, is Axt and immovable, Tis the great 
T Axle of Heaven, about which the Earth and many lar- 


wm ger Orbs wheel their ſtated Courſes. And ſmall as it 
oy 'tis far larger than the Earth: Sir /aac Newton 


0 ſuppoſes, 900,000 times. Are we ready to cry out. 
nee BY How mighty is the Being, who kindled ſuch a prodigi- 


4 WW cus Fire? And keeps alive from Age to Age, ſuch an 
1} enormous Maſs of Flame? And yet this Sun, with all 
| its attendant Planets, - are but a very ſmall Part of that 
rand Machine, .the Univerſe. Every Star is r-ally a 
vaſt Globe, like the Sun in ſize and in Glory, Nay 
every Star, as ſome ſuppoſe, is not barely a World, but 
the Center of a magnificent Syſtem ; has a Retinue of 


'ers * 5 8 
the Worlds, enlightened by its Beams, and re olving round 
ole its Orb: All which are Joſt to our ſight, in immeaſura- 


ble Wilds of Ether. t 


We BuT could you ſoar farther yet, could you wing your 
oo WM 7 ta the higheſt apparent Star, you would there ſee 


other Skies expanded, another Sun diſtributing his Beams 
by day, with other Stars, that gild the horrors of the 


> Of 
of; WF alternate Night: And other, perhaps nobler Svſtans 
„ efabliſhed, thro? the boundleſs Dimenſions of Space, 
"m Nor does the Dominion of the great Sovereign, termi- 


nate even here. Even at the end of this vaſt Tour, 
you would find yourſelf advanced no farther than the 
Suburbs of Creation: Arrived only ac the Frontiers of 


ter, | 
vol de great Ir HOVABR's Kingdom. 
mil Tüixk on this. When innumerable Bodies, many 


of them more than an hundred thouſand miles in Diame- 


10ut 
ring ier, are ſet in motion + When the Orbits in which they 
move are extended, to Hundreds of Millions of miles 
Vor. II. Oo : When 
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Ar r this is ſpoken, on the Newtonian Hypotheſis, 
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When each has a find and ſeparate Sphere, for finih. 
ing his vaſt Circuit: When none is cramped, but each 
Freely expatiates in his unbounded Carrier : When everyone 
is ſo immenſely diſtant from the others that they appeat 
each to other as only ſo many Spots of Light : How 
a*omiſhing is the Expanſe which yields room for then 
all, and their widely diffuſed Operations! To what 
Lengths did the Almighty Builder ſtretch his Line, whey 
he marked out the ſtupendous Plat-form ! 1 wonder x 


ſuch an immeaſurable Extent: My thoughts are loſt in 
this Abyſs of Space. | 


To go one hep farther flill : When I contemplate | 


thoſe ample and amazing Structures, erected in endleſs 
Magnificence, over all the ethereal Plains: When! 
look on them as ſo many Repofitories of Light, or 
fruitful Abodes of Life: When I remember there are 
Orbs vaſtly more remote, than thoſe which appear 
to our unaided Sight: When LI ſtretch my thoughts 
to the innumerable Orders of Beings, which inhabit al 
thoſe ſpacious Syſtems, from the higheſt Seraph to the 
puny Nations that tinge the Plum with blue, or mantle 
the ſtandirg Pool with green, How various are the Links 
in this immenſe Chain, the Gradations in this univerſal 
Scale of Exiſtence ! Vet all theſe are the Work of God“ 
Hand, and are full of his Preſence ! 

He rounded in his Palm thoſe dreadfully large Globes, 
which are pendulous in the Vault of Heaven. He Kind- 
led thoſe aſtoniſhingly bright Fires, which fill the Fir. 
mament with a Flood of Glory. By Him they are fu 
pended in fluid Ether, and never can be ſhaken: By 
Him they diſpenſe a perpetual Tide of Beams and 
never are exhauſted. He formed that exquiſitely fine 
Collection of Tubes, that unknown Multiplicity of ſub- 
tle Springs, which organize and actuate the Frame of 
the minuteſt Inſect. He bids the crimſon Current roll, 
the vital Movements play, and joins together a World 

Wonders, even ia an animated Point. For there are 
living Creatures abundantly ſmaller than a Mite. Mr, 
Bradley mentions ſome, which by computation he found 
to be a thouſand times leſs, than the leaſt vb Grain 
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| of Sand At the ſame time he declares, That this was 


a bulky Being, compared to others diſcovered by Mr. 


| [exwvenboeck, If then we conſider: the ſeveral Limbs, 
| which compoſe ſuch an organized Particle; the different 
Irings which actuate thoſe Limbs ; the Flow of Spirits 


which put thoſe Springs in motion ; the various Fluids 


| which circulate; the different Secretions which muſt necel- 
| farily be performed; together with the proportionable 
| Minuteneſs of the Solids, before they arrive at their full 
Growth: We ſhall fee the utmoſt Reaſon to own, that 
| the Creator is greatly glorious even in his ſmalleſt Works. 


To conclude this Head. If the Stars are Magazines 


| of Fire, and immenſe Reſervoirs of Light, undoubtedly 
| they have ſome grand Uſes, ſuited to the Magnificence 
| of their Nature. To determine what Uſes, is not poſ- 
| fible, in our preſent State of Diſtance and Ignorance. 
This however is clear, they are diſpoſed in fuch a man- 
| ner, as is moſt pleaſing and ſerviceable to Mankind. 
| They are not placed at ſuch an infinite Remove, as to 
le beyond our Sight: Neither are they brought ſo near 


v our Abode, as to annoy us with their Beams, 
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CH AP. HI. 


Of the Properties that are common to all Bodies, 
and of the Elements of Natural Bodies, 


1. 97 Extenfien :  7.Of the AriftotelicElemnts + 
2, MJ a Vacuum: 8. Of the Principles of the 
3. Of Solidity : | Chymiſts : 

4. Of Divifbility : 9. Objedtions to them : 

5. Of Motion and Reſſ: io. What is the Prinan 
6. Of the Laws of Motion : | Element of all things, - 


1. F. FAVING fpoken of the particular Species of Bo. 
| dies, it remains only to ſpeak of Bodies in ge- 
neral. And it may be obſerved of them all, that 
they are extended, ſolid, diviſible, figured and ci- 
pable of Motion. We cannot conceive any Body that it 
not extended, or compoſed of ſeveral Parts. And yet ve 
_ affirm, that the Eſence of Body conſiſts in thi 
one. | | 
2. For there may be Extenſion without Body, which 
is uſually termed. Space or a Vacuum. Theſe are widely 
different from each other. Body is diviſible and ſepars 
ble into Parts, and conſequently capable of Motion ; none 
of which can be ſaid of mete Space. And that there 5 
Empty Space is clear from hence, That if all were full 


there could be no Motion in the world. For in order to 


this it is requiſite that each Particle leave its place empty 
fort another to fill. It is ſaid indeed, this need not be be- 
cauſe all Motion is circular, ſo that in every motion of 
whatever kind, each Part of the Body moved ſucceeds 
another. But this is abſolutely contrary to matter of 
fat. We ſee with our Eyes, that all Motion is not ci 
cular. And if not, then there muſt be empty Space, ot 


there could be no Motion at all. 
| 6 3. ANOTHEB 


1 


z. AxorHER Property of Body is Solidiſy, whereby 
it reſilts another Body moving it out of its place. Not 
moch different from this is Iinpenetrability, whereby a 
| Body excludes another from the place where it is. Soli- 
| dity is not the ſame with Hardneſi, the former belonging 
to All, the latter to ſome Bodies only. Hardneſs con- 
its in the firm Coheſion of the Parts, fo as not eaſily to 
| be ſeparated. As the Solidity of Bodies flows from the 
| intrinſic Nature of Matter it is vain to aſſign as the 
Cauſe of it, either the Figure or Reſt of the Parts, or 
| the Preſſure of the Air, or of ſome ſubtle Matter. By 
| theſe Solutions we do not at all explain the thing, but 
dnly intangle ourſelves in freſh Difficulties 
4. Divi/ibility likewiſe belongs to all Bodies. For 
| fince no Body can be conceived that is not extended, and 
{ Extenſion ſuppoſes Parts, it follows that every Body, 


however ſmail, is diviGble: Perhaps not by the Art of 


Man, but in its own Nature. Nor is it any Objection, 
| that our Underſtanding cannot comprehend z»firite Divi- 
| fhulity, It cannot: nor can it comprehend infinite 
Number: Or indeed Infinites of any kind. 5 

Ir is true, there is no ſuch thing, ſtrictly ſpeaking, 
& Parts infinitely ſmall. Yer the Smallneſs of the Par- 
ticles of feveral Bodies, is ſuch as vaſtly ſurpaſſes dur 
Conception.- And there are innumerable Inſtances in 
nature of ſuch Parts actually ſeparated from each other. 


Me. Bojle gives us ſeveral Inftatices of this. «He 


peaks of a ſilken Thread 300 Yards long, that weigh- 
& but two Grains and an half. Fifty Square Inches of 


Leaf-Gold weighed but One Grain. Now if the length 


of an inch be divided into 200 Parts, the Eye may di- 
ſinguiſn them all. Therefore there are in one ſquare. 
Inch, forty thouſand viſtble Parts, and in obe Grain of 
Laf-Gold, two Millions of ſuch Parts: Which viſible 
Parts no on will deny to be farther diviſibe. In 
| fdoriferous Bodies we may diſcern a ſtill greater Subtlety 
of Parts, yea of parts actually ſeparated from each other. 
Several Bodies fearce loſe any thing of their Weight in a 
long time, and yet continuaily fill a large Space with 
odoriferous Particles. Several Animals are but 


jut vifble with the fineſt Microſcope, And yet theſe 
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have all the Parts neceſſary for Life, as Blood and other 
Juices. How wonderful muſt the Subilety of the Pary 
be, whereof thoſe Fluids are compoſed. And hence the 
following ſtrange Theorem is deduced and demonit:ated 
by Dr. Keil. Any Particle of Matter, how ſmall ſo. 
ever, and any finite Space how large ſoever, being given, 
it is poſſible for that Particle to be diffuſed thro? all that 
Space, and to fill it in ſuch a manner, that there ſhall be 
| - Pore in it whoſe Diameter ſhall exceed any given 

DTT. „ £2 4 5 
F. Fus laſt General Property of Matter is Motion and 
Ref, For *us plain, all Matter is either at reſt or in mo- 
tion. Gov is the Firſt and Univerſal Cauſe of Motion, 
as wel} as of all things. The immediate Cauſe of it, i; 
either Matter or Spirit. It is beyond doubt, that a 
Body moved communicates its Motion to another, tho' 
in its own Nature it be purely paſſive. Nor can we rea- 
Fonably deny, that a Spitit is able to move Matter, al- 
tho” the Manner of its doing this we cannot comprehend, 

6. Al the Laws of Motion may be reduced to Three, 
1. Every moving Body is moved by another : 2. Every 
woving Body communicates its Motion to any Body it 
meets: 3. Every moving Body continues in motion, 
Hill it communicates that motion to another, While 
theſe Laws remain in force and concur in producing ua. 
rious Effe ᷑ts, thoſe Effects are termed Natural. When 
wy of theſe Laws is ſuſpended, this is preperly a Min. 
F. As the Elements or firſt Stamina of Bodies are too 
' ſmall to be diſcerned by any of our Senſes, we can only 
form ConjeQures concerning them. The moſt probable 
Conjectures are theſe. _ Empedaclas, and Ariflul 
from him ſuppoſed, there are four El-ments, Fire, Ai, 
Water and Earth. And indeed this Diviſion ſeems to-be 
grounded on the Nature of things: For there is n0 

doubt but at the Creation of this Globe, the contuled 
Maſs was ſeparated into four Parts, the heavieſt of whick 
_ conſtituted the Earth, the Particles next in weight tbe 
Pater, the third, lighter ſtill, Air, and the lighteſt of 
all, Fire, otherwiſe termed Ether. And it is manifeſt, 
all Bodies known to ns, ae reducible 10 one or more of 
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| theſe. Every thing corporeal is either Earth, Air, Wa- 


ter or Fire, or compounded of them, So that after aH 
the Diſquifitions of two or three thouſand Years, this 
caſy, plain, natural Account of the Elements, is not 
likely to be amended; it being a certain Fact, that of 
theſe:do all Bodies conſiſt. 1421 1 2 2 6 
g. Tas Chymiſts have taken another way endeavour. 
ing to trace the Principles of Bodies, not by the ordinary 
ve of their Senſes, nor by Reaſoning, but from Expe- 
fimerts made by Fire. And by this means they make 


fire Elements. For whatever is diſtilled, firſt emits a 


ſapid and ſpiritnous Vapour, which is by Cold condenſ- 
ed into a Liquor: And this they term Mercury Then an 
inſipid Liquor, which they call P/egm: Afterward an 
acid Liquor, whieh is alſo termed Mercury. A thicker 
and ojly Liquor comes next, which becauſe eaſily in- 
lammable is ſtiled Suiphur. The Salt which is afterwards 


found is their fourth Element, the inſipid Earth, which 


9. BuT-not-to-infift, That all: Bodies are not reſolvi- 
ble into theſe Principles, it is utterly uncertain, Whe⸗ 
ther Fire does not alter the Natural Qualities of Bodies, 
andintroduceother Qualities intothem, which they had not 
before. -Befides fome of theſe are not ſimple Elements. 
They are compounded of others, Oils and Salts in parti- 
cular. Therefore neither are all choſe Oils and Salts of 
one fort, but as various as the Bodies from which they 
are extracted. In truth, theſe are at moſt the conſtitu- 
ent Parts of two of the Ariſlolelic Elements, namely Wa- 
ter and Earth: But the two others, Air and Fire, are 
quite omitted in their account. BY 
10. PkRHAPs one might rather term Matter itſelf 
with its General Properties, the firſt. and moſt ſimple 
+ Element, out of which all things are compounded: But 


| " the Particles of this are not fit to compoſe the immediate 
* Stamina of larger Bodies, till they combine together in- 


to Oils, Salts aud Juices of various kinds. And hence 
ariſe thoſe Principles of the Cbymiſts, of which moſt 
Bodies are compounded : Altho? ſtill they are only Se- 
condary Elements, as being themſelves -compounded : 
And fo are at leaſt Iwo of the 4ri/orelic Elements, 
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namely Water and Earth. For theſe Elements alſo may 
be reſolved into others: more pure and ſimple. In. 
deed it ſeems probable, Go in the beginning, formed 
Matter in ſolid, impenetrable, moveable Particles, of 
ſuch Sizes and Figures as moſt conduced to the End for 
which he formed them ; and that theſe Primitive Bodies 
are incomparably harder than any porous Bodies com- 
pounded of them: Even ſo hard as never to wear out, 
no natural Power being able to divide them. And thus 
remaining entire, they compoſe Bodies of the ſame Na. 
ture and Texture in all Ages: Whereas "ſhould theſe 
wear away, or break in pieces, the Nature of things de. 
pending on them would be changed. Nor would Wa- 
ter and Earth, compoſed: of broken, worn- out Particles, 
be the fame as they were at the beginning. But they 
are the ſame in all Ages: And the Changes of things d 
not impiy any Change in thoſe original Particles, bat? 
only various Aſſociations and Separations of them. Nor 
do compound Bodies ever break in the middle of ſolid 
Particles, but where thoſe Particles are joined together, 
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and only touch in a few Points. 
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Of thoſe things wherein Natural Bodies differ. 


1. F the particular Pre-. 7. Of Meoiſtore and Dry | 
per lies of Bodies: © as neſs ; Heat and Cod: | 
2. Of Light - „„ f 

3 Of Colours: © 9. Of the oiher Properta y 
4, Of Sounds c Sis %%% © Fae : 

T 10. Of Occult Qaalitier: b 

W WL 
1. } FAVING conſidered wherein Natural Bod'es a- a 

ll gree, we come now to conſider, toe o :1C lar 1 


Properties wherein they diſagree, and wae y tÞey 
£5 | | are 


„„ 


zre diſtinguiſhed from each other. Thoſe of them 

which are perceived by our outward Senſes, are divided 
accordingly into various Claſſes, as they affect the Senſe 
of Sight, of Hearing, of Talte, of Smelling, or of Feel- 


ny; <5 a | 
| 2 Light ſeems to be one of the moſt ſubtle Bodies in 


the Univerſe. The grand Reſervoir thereof is the Sun: 
But it is likewiſe emitted by many other Bodies, and by 
almoſt all, when they are on fire. When it falls on 


| any Body which it cannot paſs thro', and ſo is beat back, 


it is ſaid to be effected. But when it paſſes from one 


| tranſparent Body into another, which is either rarer or 


denſer, it moves obliquely, its Rays being bent, and is 


| ſaid to be refraffed. When it paſſes thro' a Body in 


freight lines, it is ſaid to be tranſinitted. Thoſe which 
emit the Light are termed lacid Bodies; thoſe which re- 
flect it, oprike. : | 

Taz Particles of Light, minute as they are, are at- 
tated by thoſe of other Bodies. Hence in their Paſſage. 
— of Bodies, whether opake or tranſparent, 
they are diverted from the right Lines, and reflected 
toward thoſe Bodies. This Action of Bodies on Light 
exerts itſelf at ſome Dillance, but increaſes as the Diſtance 
is diminiſhed : As appears in the paſiage of a Ray be- 
tween the Edges of two thin Planes, at different Aper- 
tures; in which it is peculiar, that the Attraction of one 


| Edge is increaſed, as the other is brought nearer it. 


The Nys of Light paſſing out of Glaſs into a Vacuum, 
are uot only inflected toward the Glaſs, but if they fall 
too obliquely, they will revert back to the Glaſs, and 
be totally reflected. This Reflection cannot be owing 

to any Reſſtence of the Vacuum, but merely to the at- 


nacting Power of the Glaſs. This appears farther from 


bence: If you wet the poſterior Surface of the Glaſs, 
ihe Rays, which would otherwiſe have been reflected, 
vil paſs into and thro” that Liquor; which ſhews that 
the Rays are not reflected, till they come to the poſterior 
Surface of the Glaſs ; nor even till they begin to go out 
ofit. For if at their going out, they ſall into any Li- 
Wor, they are not relteted, but perſiſt in their Courſe, 


— 


1 


= _— of the liquor counterbalancing that of the 
als, | 

From this mutual Attraction between the Particles of 
Light and other Bodies, ariſes the Reflection and Refrac. 
tion of Light. Ihe Determination of any moving Body 
is changed, by the interpoſal of another Body, 
Thus Light meeting any ſolid Body, is turned out of its 
way and reflected: But with this peculiar Circumſtance, 
It is not reflected from the Body itſelf, but by ſomething 
diffuſed over the Surface of that Body, before it touches 
it. It is the ſame thing in Refraction. The Rays re. 
fracted come very near the refracting Body; yet do not 
touch * it, Thoſe that actually touch ſolid Bodies, ad- 
here to them, and are as it were extinguiſned and loſt. 
AAN. Rays paſſing from a more rare into a more 
denſe Medium, are turned out of their Right Line, be- 

cauſe more ſtrongly attracted by the denſer Medium. 
Rays of Light differ in reſpe& of Refraction, Reflection 
and Colour. Thoſe that agree in the firit of theſe, agree 
in all, and may. therefore be termed Homogeneal. Co- 
lours exhibited by Them we may call Homogeneal Co- 
| fours, This being premiſed, we may obſerve, 1. That 
the Sun's Light conſiſts of Rays varioully refra ngible: 
| 2. That 


. ——_—_— ————%—ð — — 


u Tyrs entirely agrees with the curious Obſervation of an inge- 
Writer, It is common to admire the Luſtre of the Drops of 
Rain, that he on the Leaves of Colewerts and ſyme other Vegeta- 

bles. Upon inſpecting them narrowly, I find the Luſtre riſes 
 from"a copious Reflection of the Light, from the flattened Parts of 
its Surface, contiguous to the Plant, When the Drop rolls along 
a Part which has been wetted, it immediately loſes all its Luſtre. 
The green Plant being then ſeen clearly thro' it, whereas in the 
other Cafe it is hardly to be difcerned. 

From theſe two Obſervations laid together, we may conclude - 
the Drop, when it has the Luftre does not really touch the Plant, 
but hangs in the Air at ſome diſtance from it, by the force of a re- 
pulſive Power, For there could not be ſo copious a Reflection 
of Eight from its under Surface, unleſs there were a real Interval, 
between it and the Surface of the Plant. 

Now if that Surface were perfectly ſmooth, the under Surface 
of the Drop wou d be ſo likewiſe, and would therefore reflect the 
Image of the illuminating Body, like .a piece of poliſhed Silver. 
But as it is rough, the under Surface of the Drop becomes rough 
likewiſe; and fo reflecting the Light copiouſly in different Direc 
ons, aſſumes the Colour of unpoliſhed Silver, 
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Payer become opake by Drying, Glaſs by pulverizing. 


% 


2. That Rays variouſly refrangible, when ſeparated from 
exch other, exhibit different Colours: 3. That there are 
as many ſimple, homogeneal Colours, as there are De- 
grees of Refrangibility: 4. A Compoſition of all the ſim- 
ple Colours, is requiſite to conſtitute Whiteneſs: 5. The 
Rays of Light do not act upon one another, in paſſin 
thro! the ſame Medium: 6. Neither do they thereby fof 
fer any Refraction: 7. The Sun's Rays contain all Ho- 
mogeneal Colours, which may therefore be called Pri- 
mtive. | | | 
As ſome Rays of Light are leſs than others, ſo they 


are more refrangible. Thoſe which are moſt refrangi- 


| ble conſtitute Violet colour: that is the ſmalleſt Rays ex- 


cite the moſt languid Colour. "Thoſe which are largeſt 
and fo leaſt refrangible, conſtitute Red, the moſt vivid 
Colour. The other Rays excite intermediate Senſati- 
ons, according to their reſpective Size and Refrangibility. 

Bopiks reflect, inſtead of tranſmitting Light, that is, 
are opake, not tranſparent, not for want of Pores; but 
either becauſe of the unequal Denſity of their Parts, or 
the Magnitude of their Pores. Either your Pores are 
empty, or they are filled with Matter of a different kind, 
whereby the Rays are variouſly refracted and reflected, 
ull they are quite abſorbed. _ on | 

Hencs Paper and Wood are opake, while Glaſs is 
tranſparent. For in the Confines of Parts alike in Den- 
fity (ſuch as thoſe of Glaſs and Water) there ariſes no 
Refraction or Reflection, by reaſon of the equal Attrac- 
ton every way, ſo that the Rays which enter the firſt 
Surface, paſs ſtrait thro* the Body. But in the Parts of 
Wood and Paper, which are unequal in Denſity, and 
contain much Air in their large Pores, the Refractions 
and Reflection are very great, ſo that the Rays cannot 
p1{s thro' them, but are bandied about till they are ex- 
tinguiſhed. . | | 

Hzxcs Opake Bodies become tranſparent, when 
their Pores are filled with a Subſtance of equal Denſity : 
As Paper dint in Water or Oil, And on the contrary, 
tranſparent Podies, by emptying their Pozes, or ſeparat- 
ug their Parts, become opake. Thus Salts and wet 


Yea, 
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Yea, Water itſelf, if beat into Froth, loſes its tranſys. 


rency. | 
TraarT Light is cofporeal, cannot now be doubted, 
having been proved by a thouſand Experiments. By 
Reflection and Refraction it may be turned more or lei 
out of its way, according to the different Denſities of 
the reflecting or refracting Medium. Its Rays in their 
progreſſive Motion 1 intercepted, by the inter. 
poſal of any opake Object. And when this is remoy. 
ed, they proceed again, in the ſame ftrait Courſe az 
before. They may likewiſe be contracted into a leſs, 
or diffuſed thro” a larger Space, while the Quantity of 
T.ight continues the ſame, neither increaſed nor dimi. 
niſhed. So in the Focus of a Burning-glaſs, all the 
Rays which would otherwiſe paſs directly thro! the 
Glaſs, are contracted into one bright Spot, while the 
circumambient Space, for the breadth of the Glaſs, 
is deprived of its Light and left ſhaded. And the 
Action of Light thus condenſed, is proportional to its 
Quantity, and produces all the Effects of the moſt in- 
tenſe Fire, yea ſuch as no culinary Fire will produce, 
Whence it is plain, that Fire and Light are effentially 
the ſame, and that Fire is only condenſed Light. 
Tue Materiality of Light is farther confirmed by 
its Motion. For Viſion is propagated thro? this Me- 
dium ſucceſſively, as Sound is thro' Air. This has 
been demonſtrated from the Eclipſes of Jupiter's Satel- 
lits. For the Satellit having been hid behind the 
Planet, it requires a certain time, after it emerges, 
before its Light can reach the Eye, namely ſeven Mi- 
nutes 2nd an half : Which is a Motion fix hundred 
thouſand times ſwifter than that of Sound thro? the 
Air. | 
THE Quantity of Elementary Light, is ceteris parituy 
every where the ſame at the ſame Diſtance from the 
Sun. But its Action is more or leſs intenſe, as the 
Rays are more direct or oblique. Theſe are in a con. 
tinual vibrating Motion, going and returning to and 
from the reſifting Medium, in exceeding ſhort and 
imperceptible Intervals, - which makes the Element 


ſeem to be at perfect reſt. All the Rays ate ef 
| all 


r 

and reflected alternately ; ſo that the ſame incident 
Ray, which is refracted at one Interval, is reflected at 
the next. This 1s viſible in tranſparent Mediums, 
where the Rays fall upon Glaſs, Water and the like. 
But in opake Bodies, tho' the Fatt is the ſame, i: :5 
not ſo ſenſible. When the Rays fall upon Glaſs. they 
;re reflected one moment and tranſmitted ii - next. 
And this vibrating Motion ſeems to be <:.:atial to 
Light, when its Rays are put into motion 

1 talking of Light and Sound, we arc apt to con- 
ound the Senſation with the Motion of the Medium 
thatexcites it. Thus in a deep Calm we ſay There 
is no Air, becauſe we feel none; tho' there is really 
the ame Quantity of Air in equal Space, as if it blew 
a Storm. And ſo in deep Darkneſs we ſay, There is 
no Light in the room: Altho' there is really (ſtrange 
a5 it may ſound) as much Light there, as there was at 
Noon-day. Only its Rays are quieſcent, and make no 
mprefion upon the viſive Organs. On the other 
hand, when a Candle is brought, We imagine a Flood 
of Light comes in: Whereas in fact, all that is done 
by the Candle is, to put the Light which was there 
by before into motion. „ | | 
le. SOUND moves about fuurteen Miles in a Minute; 
bas hich is performed thus. The Stroke given by the 
5 ſounding Body to the contiguous Air, is communicat- 
ko ed to the next, and ſo on till it reaches the Ear. 
2 Light is propagated about two hundred thouſand miles 
Mi. in a Second, after the very lame manner. The Sun 
red impreſſes the contiguous Part of its viſive Atmoſphere: 
the (Light ſeems to be the Atmoſphere of the Sun, as Air 

i, of all opake Bodies.) That Part impreſſes the 

4% dent, and fo on, till it reaches the Eye. 
the ALL Senſation is from Contact or Feeling. And 
ho When the Object is not in immediate Contact with the 
on- Cigan. it affects, touches or impreſtis it, by an inter- 
and I feed Medium By this means the Sou! perceives or 
und eels the ObjeR by the proper Organ. And thus See- 
neat Ing is, in effect, the Feeling of the Eye, Hearing, 
ed tle Feeling of the, Ear. ; 
and . FROM all our Experiments it appears, that the Par- 


ticles ct Lipht are extremely minute, Probably they 
YO Ht. P | TON 
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are the very ſmalleſt and laſt Diviſions of Matte; 
which being perfectly ſolid, cannot receive any other 
Form. So minute are they as to paſs freely even thro! 
the Pores of Glaſs, which no other Fluid can penetrate, 

ALL other Bodies are immerſed in this univerſeal 
Fluid, the common Medium of all their Actions on 
each other. But amidſt all the Changes of Compound 
Bodies, all the Forms they ſucceſſively put on, this 
ſimple Element remains ever fixt and immutable. 

As to Fire or condenſed Light, all Bodies whatever 
fly or recede from it, in proportion to its Denſity: 
And this ſeems to be its firſt and moſt eſſential Proper- 
ty, that no other Body can exiſt with it, or bear its 
immediate Action. So far as it prevails, it diflolyes 
the cloſeſt and ſtrongeſt Coheſion of Parts in all other 
Bodies, and reduces them into fo extremely minute 
Particles, that they evaporate in Air. And herein is 
an eſſential Difference between this and all other Diſ- 
ſolvents in nature, that the Subſtance diſſolved can- 
not unite with the Diſſolvent, without deſtroying its 
Action. | 

Wren Salt diſſolves in Water, Iron in Aqua fortis, 
or Gold in Aqua-regia, the. Subſtance diſſolved i 
equally diffuſed thro* the Diſſolvent, ſo as to incorpo- 
rate with it. But none of the things diſſolved by 
Fire, can mix or incorporate with it. They all flyoff 
in Vapour: Otherwiſe the Fire 1s preſently extin- 
guiſhed. 5 : 8 5 4 1 

ELEMENTARY Light then, the Rays of which 
when condenſed take the Name of Fire, 1s an Element 
of a peculiar kind, not ſubject to the mechanical Laus 
of other Bodies. Now if we ſuppoſe a material Fluid, 
void of Gravity, Preſſure, or any other mechanical 
Power, all gravitating Bodies will move thro” ſuch a 
Fluid, as freely as in vacuo, = | 

ELEMENTARY Light is a material Fluid, void af 
Gravity, Preſſure cr any other mechanical Power. 
When condenſed, it is pure, elementary Fire, which 
excludes all other Matter out of the ſame Space, Vet 
it lies in the Focus of a Burning-glaſs, perfectly fil 
and quieſcent. Tho? it is ſurrounded by the 7 

| - _ whic 


which is a gravitating Fluid, preſſing equally every 
way, yet this immechanical Element is not at all at- 
felled by it, ſo as to riſe or fall in it, or in the leaſt 


tier its State, either of Reſt or Motion, which mult 


recefarily happen, were it endued with Gravity, or 
the other Mechanical Properties found in other Bodies. 
Anv that the Rays of Light, in their progreſſive 


Motion, do not pieſs, reſiſt, attract, or at all diltuib 


each other, is evident from Fact, tho' they come from 
every point of Space, that can be within the optic 
Angle of the Eye. Thus two men ſtanding at a dis- 
ance and looking at each other, ſee one another at 
the fame inſtant, and that by means of Rays, which 
act in contrary Directions, without the leaſt Reſiſt- 
ance. And any number of other men, ftanding 1n 
any Poſition, may ſee the ſame men in the ſame in- 
fant, by Rays which croſs each other without any in- 


terruption, in all poſſible Angles. But in Sounds 
which move thro' a gravitating, reſiſting Medium, 


the Caſe is quite different, For a multitude of Sounds, 
from different ſonorous Bodies, cannot be diſtin&tly 
heard: Particularly, when they come to the Ear, in 
many different Directions. For the Undulations of 
the reſiſting Medium, mixing with and diſturbing each 
other, confuſe the Senſation, throwing all together in- 
diſcriminately to theEar. Thus when a multitude of Peo- 
pe are all talking together, the Ear receives only a con- 

ed Hum or Murmur ; whereas the Eye can perceive 


alor any one of them diſtinaly and without Confuſion. 


IxpEED nothing is more ſure, than that Gravity. 
Preſſure, Reſiſtance, and all thoſe Affections of Bodies 
which are termed their mechanical Powers, are not 
ntrinſic or eſſential to them. For ſince Matter is 
purely paſſive, and can only act as it is ated upon, 
i follows, that the active Force or Energy, which we 
obſerve thro' the whole material Syſtem, muſt be the 
effect of ſome extrinſic, non-eſſential Cauſe. And 
[ſuch a Cauſe is Light. But then the Actions of this 
an never be mechanically accounted for. How this 
immechanical Fluid acts upon other Bodies, and de- 
termines their mechanical Powers, we can no more 
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explain than how the Soul acts upon the Body, 6. 
the Mind upon Matter. But we are ſure this is not 
done by Weight, Preſſure, Reſiſtance, or any mecha. 
nical Property whatever. | | 

Bur what are the General Laws of Nature” ? They 
are plainly the Rules or Principles, by which the Go. 
vernor and Director of all things, has determined to 
act, Accordingly what we call Mechani/n, is indeed 
the free Agency and continued Energy of the Author 
and Director of Nature. All the neceſſary Motion of 
Bodies therefore, and all the Laws and Forces where. 
by it is communicated and preſerved, are the continu— 
ed, regular Will, Choice and Agency of the Firſt 
Cauſe, and inceſſant Mover and Preſerver of the Uni- 
verſe, © | | 

By the Help of this admirable, this firſt made, be 
cauſe molt neceſſary Creature, Light, all the Animal 
World is enabled to go here and there, as their Occa- 
ſions call. We can with pleafure behold the glorious 
Works of Goo : We can view theGlories of the Hea- 
vens, the Beauties of the flowry Fields, the gay Attire 
and exquiſite Garniture of many Creatures. We can 
with admiration ſee theGreat Creator's wonderful Art 
in the Parts of Animals and Vegetables. In a word we 
can behold the Harmony of this lower World, and of 
the Globes above, and ſurvey his exquiſite Workman- 
np every Creature. . 

Ir is a great inſtance of his Providence, that ſo ne- 
ceſſary as Light is, it is not long in paſſing from place 
to place. How inconvenient would it be, were the 
Motion of it no ſwifter, than that of the ſwifteſt Bodies 
on Earth, ſuch as of a Bullet out of a great Gun, or even 
of Sound itſelf? Did it move at the rate of the Fir, 
it would be above thirty-two years in coming from che 
Sun to us (according to the common Computation of 
the Sun's Diſtance) Above 17 Years at the rate of the 
Second Motion. The Inconvenience of this would 
be, its Energy would be greatly abated, its Rays 
would be leſs penetrant, and Darkneſs would be dif- 
pated with greater Difficulty, eſpecially by the fainter 


Light of our ſublunary luminous Bodies. But Pry 
| with 


toys F 


zich that prodigious Swiftneſs, (from the Sun to Us 

in ſeven or eight Minutes) we receive with Security 
and Speed the kindly Effects of that noble and uſeful 

Creature. $4 | 

AxoTHER thing worthy of conſideration is, the in- 
conceivable Extenſion of Light. It is as unlimited as 
the Univerſe itſelf, as is manifeſt from our ſeeing ſome 
of the moit diſtant Objects, the 3 Bodies, 
partly with the naked Eye, partly with the help of 
juſtruments. And had we Inſtruments of power 
equal to the Extent of Light, the luminous Bodies in 
the utmoſt Parts of the Univerſe, would doubtleis be 
vidble too. Hereby we have a Ken of thoſe many 
glorious Works of the infinite Creator, which we can 
improve to ſome of the noblefſt Sciences, and moſt 
excellent Uſes of our own Globe. | | 
Ox Species of Lucid Bodies are termed Phoſphor: : 
Of which ſome are Natural, others Artificial. Natu- 
ral Phoſphori emit Light without any Art or Prepara- 
ton. Such are Glow-worms, and ſeveral Sorts of 
ſhining Iyſects. Such are rotten Wood; the Eyes, 
Hood, Scales, Fleſh and Feathers of ſome Animals. 
Diamonds likewiſe when rubbed emit Light, to one 
who has ſtayed ſome time in the Dark. But before 
the Diamond is brought into the Dark Room, it ſhould | 
le eight or'ten Seconds in the Sun ſhine. It will 
then ſhine in the dark twelve or thirteen Minutes; 
but its Light gradually weakens all the tine. 

Bur it is remarkable, that ſome Diamonds have 
this Property of imbibing the Sun's Rays, and ſhinirg 
in the dark, and others not, tho' there is no other 
diſcernible Difference between them. Nor is there 
any Rule of Judging, which Diamonds have this Pr. 
derty, and which have not. Their Brightneſs, the er 
Purity, their Size, their, Sha pe, contribute nothing to it. 
SULPHUR and Sugar when pounded in the darlh, 
Fl likewiſe emit Light; as will the Backs of Hortes 
or Cats, when rabbed with the hand, and Sea-water, 
jea and fome Mineral Waters, briſkiy agitated. But 
no natural Phoſphoras ſhines always: Or gives 
ay cat. | 
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Artificial Phoſphorus is made chiefly from Hymn 
Urine. But it may be made from Blood, or Hair: 
or indeed from any Part of an Animal, which yields 
an Oily Diſtiliation. It is at firſt of the conſiſtence of 
hard Wax; but diſſolves in all kinds of diſtilled Oil. 
With ſolid Phoſphorus one may write on Paper as with 
2 Pencil, and the Letters will thine in the dark. 4 
little piece of it rubbed between two Papers, takes 
fie preſently. It burns vehemently, and penetrate; 
deeper into the fleſh than Common Fire. It never 
ſpoils, if kept in a Phial full of Water. Liquid Phoſ. 
Phorus does not keep long. If the Face or Hands be 
ſmeared with this, they will ſhine in the dark, yet 
without any hurt to the Skin. | 
Ir Phofphorus be put into a long Phial, of which 
three Fourths are filled with Water, it will frequently 
{cad up Coruſcations, which will pierce thro” the Wa- 
ter, and expand themſelves with great Brightneſs, in 
the upper Part of the Phial. 5 
Ir we compare this with Lightning, we may ob- 
ſerve, that as in this the Fire paſſes unaltered thro' 
the Water, ſo in that the Flaſhes, which come at In- 
tervals, paſs uninterrupted thro' the moſt denſe 
Clouds and thickeſt Rain. But this is uſually in 
warm Weather, not in Winter. And it is the ſame 
with Phoſphorus. It very frequently flaſhes in warm 
Weather, but very rarely in Winter. 
Acafx. The Flame of Lightning is generally in- 
offenſive, and daes not ſet fire to any thing. In like 
manner the Flaſhes of Phoſphorus are harmleſs, and 
do not ſet fire to the moſt combuſtible matter. But 
when condenſed Phoſphorus is ſet on fire, it burns ter- 
ribly. And in the ſame manner Lightning when con- 
 denſed, burns Trees, Houſes, or whatever it comes 
near. Phoſphorus while burning acts as a Corroſive, 
and when it goes out, forms a Menſtruum, which diſ- 
folves Gold, Iron and other Metals. Lightning melts 
the ſame Subſtances. | 2 
ANOTHER kind of artificial Phoſphorus, is a prepa- 
zation of the Bononian Stone. This Stone is of no cer- 


tain Figure, but is ſometimes round, 3 
| Ong, 


| ether, is not real, but merely apparent. Thus mix 
2-7 | blue 
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long, or lenticular. They are uſually as big as an 
Orange, but very light, confidering their Bulk. 
They are of various Colours, ſome ath-coloured, ſome 
blue, and ſome almoſt white. When this Stone 13 
prepared, it receives Light, but in very different de- 
grees, either from the Sun, the Moon, common Day- 
light, or a Flame, After it has been expoſed a few 
Minutes to any of theſe, it ſhines in the dark like a 
burning Coal, with ſuch a Light as ò ſufficient te 


read by, if the Letters be held near the Stone. It does 


not retain its Light long, butrequires often renewing. 
When well prepared, it will retain this virtue for five 


or fix Years. It appears to moſt advantage, if brought 
intoa dark Room, after being held in the Sun. 


z. Wren the Rays of Light fall on opake Bodies, 
they are variouſly reflected to our Eyes, according as 
the Surfaces of thoſe Bodies are variouſly diſpoſed. 
And hence ariſes our Senſation of Colours. Theſe, as 
they exiſt in the coloured Bodies, are only the Diſpo- 
ftions of their Surface, to reflect ſuch particular ſorts 


of Rays, N hite Bodies reflect all Rays every Wav, 
without any Separation of them. On the contrary,. 


Black Bodies imbibe all the Rays, and reflect none or 
very few. Whereas blue, yellow and red Bodies, reflect 


only one particular Sort of Rays. The ſmalleſt ſort of 


Rays are ſuppoſed to be blue; the next, yellow, the 
largeſt red. | | 


To be a little more particular. There are eight 


true, primary Colours, which ate red, yellow, gieen, 


blue, violet, purple, orange and indigo. All the reſt 


ae compounded of theſe, and are termed Secondary 
Colours. But the more compound any Colour, the 
leſs vivid-it is. And by too much Compoſition, they 
may be diluted and weakened 'till they are deſtroyed. 


The moſt extraordinary Compoſition of all is that of 


Whitencſs, For to this all the Primary Colours are re- 
quired, as alſo, that they be mixt in a certain de- 
gree. And hence White is the ordinary Colour of 
Light: Light being an Aſſemblage of all Colours. 
Taz F ranſmutation of Colours by mixing them to- 
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blue and yellow Powders, and they appear Green. 
But view them with a Microſcope, and the blue and 
yellow Particles are ſeen as diſtinct from each other as 
before. | | 

To produce Black, the Particles muſt be leſs than 
thoſe which exhibit any other Colour. Where they 


are greater, there is too much Tight reflected to con. 


ſtitute this Colour. But if there be a little leſe than 
forms the Indigo, the Body appears intenſely black, 

Ax p hence it appears, why Fire and Putrefaction 
turn many Subſtances black. They divide them into 
exceeding ſmall Particles, which then ablorb jnſtead 
of reflecting the Light. Hence alſo it appears, why 


Glaſs ground very elaborately with Sand on a Copper 


Plate, makes the Sand together with what is worn off 
from the Glaſs and Copper, become very black: 
Likewiſe, why Black Subſtances expoſed to the Sun, 
are hot ſooner than any other. This may partly pro- 
ceed from the multitude of Refractions in a little room, 
Partly from the eaſy commotion of ſo ſmall Particles, 
and from their imbibing his Rays. Hence alſo we 
learn, why Blacks are uſually inclined to a blujſh Co- 
lour. Black borders oa Indigo, and therefore reflects 
Indigo-rays, if any. 

To try if Black Bodies receive Heat more than 0- 
thers, Mr. Boyle whited one half of a Tile, and black- 
ed the other, and then expoſed it to the Summer-Sun, 
While the white Part ſtill remained cool, the black 
Part was grown very hot. For farther Satisfaction, he 
expoſed to the Sun a Tile part of which was blacked, 

art white, and part of its natural Red: And after a 
while found the black part hot, the red warm, and 
the white cool. „5 

ALL the Secondary Colours of natural Bodies, pro- 
ceed from their reflecting two or more ſorts of rays 
together, and abſorbing the ret, | 

Grass,. Chryſtal, Diamond, and other tranſparent 
Bodies, loſe their tranſparency and are white, when 
reduced to powder: The Change of texture cauſing 
them to reflect the Rays which before they tranſmit- 
ted. 
WHITE 
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Wirk Loaf-Sugar, melted over the fire, without 
water, firſt turns brown, afterwards black. And a 
ingle grain of this tinges a Quart of fair Water with 
à beautiful Yellow. Violets, Roſes, Carnations and 
moſt Flowers loſe their Colour, by being long in the 
open Air. And by the ſame means blue efſential Oil 
of Chamomile-flowers changes to a dirty Green. 

Many Colours may be produced, deſtroyed and 


| regenerated, upon fimple Mixture, Let dried Roſe 


leaves ftay a while in Spirits of Wine, and they loſe 
their Colour without tinging the Liquor. But add a 
little Oil of Vitriol, and it turns red Put in a little 
urinous Spirit, and the red changes to green, which 
by adding a little more Oil of Vitriol, turns to a red 
again. 21 
a flight infuſion of bruiſed Galls in water, 
ſoas not to diſcolour it. Make alſo a weak infuſion 
of green Vitriol in Water, which will be ſtill tranſpa- 
rent, Vet mix them together, and an inky Blackneſs 
vill immediately ariſe. But add a little Oil of Vitriol; 
the Blackneſs will vaniſh, and the Liquor be tranſpa- 
rent again. Yet the Blackneſs may be recalled by ad- 
ding a little Salt of Tartar. . 

lr a little bruiſed Camphire which is very white, be 
put into tranſparent Oil of Vitriol, the Camphire will 
dflolve, and tin the liquor firſt brown, and at 
length a fine Black. But upon the Addition of fair 
water, the blackneſs entirely vaniſhes, and the Cam- 
phire regains its native Whiteneſs. 8 

A TRANSPARENT infuſion of Sugar of Lead in wa- 
ter being wrote with, when dried becomes inviſible. 
But the bare Fumes of another tranſparent Liquor. 
namely, Infuſion of Quick Lime and Orpiment in 
Water, will quickly make the inviſible Writing black 
and viſible, „ 3 

Ax p not only Secondary but Primary Colours are 
producible by ſimple Mixture. If the Sun's Rays 
paſs thro? two pieces of differently-colouredGlaſs, ſup- 
poſe a blue and yellow piece laid on each other, and 
eſe Rays are received upon whfte Paper, they pro- 
euce a beautiful Green, A mixture of the Seven, or 

| even 
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even five, Original Colours, will make a pure White, 
If different Coloured Flames be brought to mix, the 
Experiment is made to perfection. 

FLAMES from different Bodies are of different Co- 
lours. The Flame of Camphire is white, of Sulphur 
blue, of white-wax inclining to yellow. For making 
Experimente, Oil may be impregnated with different 
Metals, fo as to exhibit their particular Flames, 

4. ArR is the ordinary Vehicle of Sound, which is 
the fainter, the more remote the ſounding Body is. [t 
is alſo leſſened, and ſometimes quite interrupted, ei- 
ther by contrary Winds, or thick Vapours floating in 
the Air. It is ſuppoſed, that the ſounding Body, ex- 
cites a kind of Undulation or tremulous Motion in the 
Air, raiſing as it were Waves of Air, one of which 
 1mpells the other 'till they reach the Ear. 

SOUND moves but little quicker by having the 
Wind with it, as it moves at leaſt thirty-three times 
faſter than the moſt violent Wind we know. But it is 
heard much farther thereby. 

THAT Air is the grand Vebicle of Sound, appears 
from various Experiments. A Bell in an unexbauſted 
Receiver, may be heard at ſome diſtance: but ſcarce 
at the ſmalleſt, when it is exhauſted. But it is not 
the only one. Water too will convey Sound. If you 
firixe a Bell under water, the Sound is heard plain, 
only not ſo loud, and alſo a Fourth deeper. And a 
Sound made in Air, is heard under Water, with jult 
the ſame Difference. _ | | 

SOUxDs move a mile in Nine Seconds and a quar- 
ter. If a Gun be diſcharged with its Mouth to us or 
from us, the Report comes to us in the very ſame 
time. All Sounds move with the ſame Swift- 
neſs, in all States of the Atmoſphere, by day and by 
night, in Summer and in Winter, lin ſnowy or clear 
Weather, and in all Climates. A weak and a ſtrong 
Sound move with equal Swiftnefs. It always moves 
the neareſt way, and equally ſwift from the beginning 
to the End of its Motion. | 

Ix the undulating Air ftrikes againſt hard, concave 


Bodies, it rebounds and occaſions what we 1 an 
. | Ho. 
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Bebo. As often as a Sound ftrikes perpendicularly on 
4 Wall, behind which is any Vault or Arch, or even 
a parallel Wall, ſo often it will be reverberated in 
nearly the ſame Line. For a multiplied Echo, there 
muſt be a number of Walls and Cavities, either be- 
hind, or fronting each other. | 

Tur Echo in Yooaftock-Park returns very diſtinctly, 
in the Day Seventeen, in the Night, Twenty Sylla- 
bles. There is an Echo on the Bank of the River 
Naſa, between Bingen and Collenix in Germany, which 
repeats what 1s ſaid ſeventeen times. And, what 1s 
fill more peculiar, the perſon who ſpeaks is ſcarce 
heard at all, but the Repetition clearly, and with ſur- 
prizing Variety: The Echo ſeemirg ſometimes to 
approach nearer, ſometimes to be farther off. One 
Perſon hears only one Voice, another ' ſeveral : One 
hears it on the right, another on the left. 

Two Miles from Milan there is a ſtill more ſurpriz- 
ing Echo. It returns the Sound of a Piſtol fifty-fix 
times, The firſt repetitions follow one another very 
quick: but they are more diftin& in proportion as 
they decay. There are two parallel Walls, which 
beat the Sound back upon each other. 

5. Tae fine Efluvia from odorous Bodies, 
when they reach our Noſtrils excite the Senſation of 
Smellirg. Some Bodies emit theſe moſt when they 
are moiſt :. Some only when they are warmed or 
heated. From all ſuch Bodies innumerable Parti- 
cles low, which according to their various Size, Fi- 
gure and Motion, variouſly affect the Olfactory 
Nerve. But what particular Motion, Size or Figure, 
15 required in order to any particular Smell, who is 
able to explain? Theſe Effluvia indeed are in- 


| conceivably ſmall: So that Amber and divers other 


odorous Bodies, emit them for many Years, without 
any diſcernible Loſs, either as to Bulk or Weight. 

Ma. Boyle ſhews, 1. That the number of Particles 
thus emitted, is exceeding great, 2. That they are 
of a very penetrating nature, 3. That they move with 
vat Swiftneſs and in all Directions, 4. That there is 
often a wonderful Congruity between the Bulk and 
Shape of theſe Effluvia and the Pores of the Bodies 


they 


1 


( 180 


they penetrate, and laſtly, that they may excite great 


Motions and thereby make great Changes in orga- 


nized Bodies. 

THrar Effluvia are emitted to a very great diſtance 
we learn from hence, that Wines grow turbid in the 
Hog ſhead, precilely at the time that the Grapes are 
ripe in the Country whence they were imported, 
That they are very penetrating, even without loſing 


their virtue we have a proof from the Loadſtone, whoſe | 


Effluvia pals thro' the moſt ſolid Bodies, without any 
Change of their Force. That they occaſion great 
Changes in organized Bodies, we have a remarkable 
Proof in a Caſe lately publiſhed by Dr. Heifer, 
« Making an Afternoon's Viſit to the Reverend Mr, 
Sontag, he received me in an Apartment, where there 

were three or four Flower-pots with white Lillies. I 
aſked him, if he did not find his Head affected, when 
he continued long in the room where they were, and 
told him, Phyſicians thought them dangerous, and [ 
myſelf could not bear them. I therefore begged, the 
Window might be opened, that the Effluvia might 
be diſperſed. 

He ordered the Window to be opened, and replied, 
He found no Inconvenience from them, being a tall, 
ſtrong, healthy Man. But the Smell being ſtill too 
powerful for me, J was obliged to take my leave of 
him, ſooner than I intended. 

Tux Night following, he was ſeized with an Apo- 
plexy. Dr. Bayer and myſelf were ſent for. We 
found him with his Eyes wide open, but without 
Speech, Senſe or Motion. I told Dr. Bayer what had 
P :!Ted the Day before. We ordered Bleeding, Bliſters, 
and ſtrong Friction of the Soles of the Feet, Head and 
Hande, with the other Remedies uſual in thoſe Caſes: 
But without Succeſs : for the next Morning he began 
to rattle in the throat, and ſoon after, died.” 

THis may ad mouiſh thoſe to whom thoſe Odours 
are not ſenſibly prejudicial, not to ſtay long within the 
Sphere of their Activity. 

In ſome Places Effluvia from the Earth, produce 


many Elfects on the Surface of it. The bub ag and 
| * boiling 
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beiling Fountains in England and other Countries are 
chiefly occaſioned by the burſting up of their Effluvia. 
Our burning Well in Lancaſbire, has no peculiar Pro- 


rty in its Water: But an inflammable Vapour ri 
ing thro? it, makes it boil and bubble on the ouriace. 


And this Vapour as ſoon as ſet at liberty from the 


Water, will take flame at a lighted Candle. The 


famous boiling Spring near Monzpelzer, is Ikewite 
ro other than common Water, *thro which a Vapour 
of the ſame kind makes its way. Indeed all the Springs 
tiereabouts, bubble more or lefſ:; the Vapour making 


ts way thro' the whole Surface of the Earth. Water 


taken out of that Spring has no ſuch Property, nor any 
peculiar Taſte or Virtue. What is a farther Proof is, 
the Cracks of the Earth thereabouts, all perſpire 
frongly a Vapour of this kind: So that if Straws be 
laid on the Surface, they will be blown up, and if an 


Hole be any where dug in the ground, and Water 


poured into it, it will boil up in the ſame manner as 
the paint | 

Tas like fort of Springs are common in Sww/tzerland, 
and ſome other Places. Theſe are known to be ow- 
ing to Effluvia from beneath, by the Water of them 
being cold. But there are others which aRually 
boil, and are hot enough to boil av Egg. Such 


are the famous boiling Fountains, of S/fatzara near 


Nap ies. 

From theſe various Springs we find that there is 
much Variety of this Kind of Exhalations: Some being 
cold and dry: Some of a bituminous Nature, and 
dot actually cold, as ours in Lancaſhire: Some hot, 
4 thoſe in the ſweating Vaults and Caverns, and in 


tne Mountains of J7ra/ly. Others are of a poiſonous 


Nature, containing Particles of Arſenic or other poi- 
nous Minerals. | | 

b. Many Bodies are taſtleſs. But ſome even of 
lnefe way contract a very ſtrong Tafle (as do ſeveral 
"letals) when they are reſolved into a fine Powder, 
dome Bodies, by ſeveral other Changes, acquire Taſtes 
which they had not before, or variouſly increaſe, leſ- 
en or alter their Taſte, Hence it has been ſuppoſed, 
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That all Taſtes proceed from Salts, which are often | 


% 1nveloped, that they cannot exert their Power, But 
1/ 1. e containing Bodies are diſſolved by Fire or Li. 
quois, then they variouſly affect the Nerves in the 


Tongue and Palate. And hence ariſe all the various 


Senſations of Taſte. But what particular Size, Shape 
or Motion of the Particles, is required to produce any 
Particular Taſte, all our Skill cannot determine. 


7. Or the Properties which we perceive by Fen, | 


the chief are Moiſineſs, Dryneſs, Heat and Cold. There 
is no Heat without Fire, or at leaſt ſome Diſpoſition of 
the heated Body to take fire. If the Particles of it, 
rapidly agitated, ſtrike againſt another Body, they tear 
and diſſolve it: If againſt the Body of a Man, the Sen- 
ſation of Heat ariſes in the Mind. Some ſuppoſe, 
Cold conſiſts in the Reſt of thoſe Particles which were 
ſo agitated before. Others think this would not (uf. 


fice to produce that acute Pain which we ſometimes | 


feel from Cold; and therefore ſuppoſe there are poſi- 
tive frigo ific Particles, which move on in ſtrait Lines, 
and ſo only deſtroy the Circular Motion which 1s re- 
uired for Heat, but likewiſe penetrate the Body, 
and ſharply affect the Extremities of the Nerves. 


8. Grawiy and Lewity have likewiſe been reckoned | 


among ſenſibte Qualities. But properly, there is no 
ſuch thing as Levity, for all Bodies tend to the C-nter 


of the Earth, tho? ſome are ligt in compariſon of 


others. The Laws of Gravity are 1. All Bodies on | 


the Earth, tend to a point which is (nearly at leaf) 
the Center of the Globe. 2. In all places equidiſtant 
frum the Center, the Force of Gravity is nearly equal. 
3. Gravity equally affects al! Bodies, without regard 
either to their Bulk or Figure. So that were it not 
for the Refiftance of the Medium, the greateſt and 
ſmalleſt Bodies, the moſt denſe and the moſt rare, 
would deſcend equal Spaces in equal times. Thus 
Gold and Feathers deſcend alike in an exhauſted Ther- 
mometer. 4. This Power increaſes as we deſcend to 
the Center, and decreaſes as we aſcend from it: And 
that as the 2quares of the Diſtances. Thus at a dou- 


ble Diſtance, things have but a Quarter of the Hooker 
| | 5. I hole 
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. Thoſe things ſwim in Fluids, which are ſpecifi- 


cally (that is, Bulk for Bulk) lighter than thoſe 
Fluids. i „ 
Tais gravitating Power ſeems to be congenial to 
Matter. It penetrates even to the Center of the Sun 
and other Heavenly Bodies, without any Diminution 
of its Virtue. And it acts, not according to the Sur- 
faces of Bodies, as Mechanical Cauſes do, but accord- 
ing to the Quantity of Matter they contain. That 
it1s an original Law of Nature, immediately impreſt by 
the Creator, without dependence on any Second 
Cauſe at all, may appear from the following Conſidera- 
tions. 1. Gravity does not require the Preſence of the 
pravitating or attracting Body. 2. The Diſtance be- 
ing the ſame, the Velocity wherewith gravitating Bodies 
move, depends on the Quantity of Matter in the attrat- 
ing Body. And the Velocity is not changed, let the 
Maſs of the gravitating Body be what it will. 3. If 
Gravity depend on any known Law of Motion, it muſt 
be ſome Impulſe from an extraneous Body: When ce, 
25 Gravity is continual, a continual Stroke muſt alto, be 
required, Now if there be any ſuch Matter continuaily 
frixing on Bodies, it muſt be ſubtle enough to Henetrate 
all Bodies. But how ſhouid Matter ſubtle enough to pe- 
tetrate the hardeſt Bodies, and fo fate as not ſenſibly 
to binder the Motion cf any, be able to impel ſuch vaſt 


Bodies toward each other with ſuch force? How does. 


luis Force jacreaſe, according as the Maſs of that 
Body, toward which any Body moves, increaics ? 
Whence is it, that all Bodies at the ſame Diſtance from 
tle Body gravitated to, move with the ſame Velocity ? 
And how can Matter, which only acts on the Sutfaca uf 
the Bodies themſelves, or of their internal Particles. com- 
nunicate ſuch Motion as in all Bodies ſhall exactiy fol- 
by the proportion of the Quantiiy of Matter in them? 
Bor after all comes Mr. Hulchinson, calls Sir [raac 
and all his Followers ſenſeleſs, unphiloſophical Bock- 
beads, and to ſolve all the Difficulty ia a moment, ſup- 
poles the Sun to be the Center of the whole Univerle, 
and to project Light every way, thro' every point of Space, 
0 the utmoſt Circumference of it, When this Light ar- 
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tives at the Circumference, it is condenſed into larger I d. 
Mefes. and returns in the form of Spirit or Air, thro! of 
every point of Space to the Sun. There it is agein 


comminuted into Light by the immenſe Fire, and ſo an 
iſt es Gut again. to the Circumference. And this double de 
| Impulſe of Light moving outward, and Spit moving al 
inward, canſ*s the Motion of all the Heavenly Bodies, Wl *? 
1 both round their own Axles and round the Sun. But to i 
$ wave that groſs Abſurdity, of ſuppoſing every Point of Wl " 
1 pace io be continually filled with Light, and every a 
Y Peunt of it to de filled with Spirit at one and the {ame A 
1 ume, (which is flaily impoſlible, ſince both are Ma. 4 
1 terial, and two Farticles of Matter cannot coexilt in F 
R the ſame Space:) How does this remove the Di- U 
bi F#cu'ty at all? How does it help us forward an hair,; F 
1 b: +011? For what impells Light outward, or Spirit 8 
|: inward? It can be no mechanical Power. It mutt 6 
. tun Le the Finger of Gop. And if fo what have we nf 
* gained? May we not as well ſay at once, (as go thus 15 
it round about) Gravitation can be no otherwiſe account- pt 
& | ed for, than by allowing the direct, immediate Power t 
4 of Gop, operating thro? the whole Univeiſe?“ N 
T Bur belide the Atradfien of Gravity, there is another 
1 Species of Attraction, between the minute Particles where- j 
4 of Bodies are compoſed, Theſe aitract each other at or Wil © 
— neer the pcint of Contact, with a force much fupenor i 
| to that of Gravity. It is by chis Autraction of Cabin, li 
3 that the Atoms or inſerfible Particles of Bodies l 
| are united into ſenſible Maſſes. Hereby numbeilels 0 


Phenomena may be accounted for, which are other- 


between thoſe Bodies, and almoſt all the Motions of their b 
ſeveral Parts, by this Attraction diffuſed thro” every Par- 


nh wiic inexplicable: Such as Coagulation, Chryſtal. | 
til Jization, the Aſcent of Fluids in capiilary Tubes. Such f 
1 likewiſe are Fermentation, Animal Secretion, and many 1 
4 others. Thus Nature will be found very ſimple and ; 
. conformable to herſelf, performing all the great Motions | 
LAY of the Heavenly Bodies, by the Attraction of Grevity 
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i ticle. Sir Lac thinks, that without theſe two Principics ! 
there would be no Motion in the World. Aud witt- 


out the continual Operation of them, it could not long 
continue, 
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cen inue, conſicering the vaſt and conſtant Diminurt ien 
of Motion by various other Cauſes, 

Ma. Her wey's Obſervations on this head, are ne 
and beautiful. "The fondamental Laws of our mo- 
dem Aſtronomy are Prejccien and Aitraction: One the 
al-combining Cement, the other the ever operative 
Spring of the mighty Frame. In the Beginning Gop 
mprefſed a proper Degree of Motion on cach of the 
whirling Orbs. This, if not controlled, would have 
carried them on in ſtrait Lines, till they were loft in the 
Abyfs of Space. But the Principle of Gravitation being 
aided thereto, determined their Courſe to a circular 
Form. And how neceſlary for the Conſervation of the 
Univerſe. is both the one and the other? Were the Pro— 
jetile Power to ceale, all the narmoniouſly-moving 
Spheres would fall into the Central Fire. Were the 
Gravitating, they would exorbitate into wild Confafion, 
or by their rapid Whirl be diffipated into Atoms. But 
tie [mpu'five and Attractive Energy, being nicely at:em- 
pered to each other, the various Globes perſevere in 


tieir radiant Courſe, without any Interruption or dimi- 


nut ion. 
How extenſive, aud how diverſified is the Force of 
lis ſingle Principle of Astraction? (Underſtanding by 


tie Word, that of Coheſion; as well as of Gravitation '). 
|: penetrates the very Eſſence of all Bodies, ard diffuſes 


If to the utmoſt Limits of the mundane Syſtem. By 
this all thoſe vaſt Worlds of Matter bang ſelf-ballarced 
on their Centers. And to this is owing an Effect of a 


rery different nature, the Pigſure of the Atmo phere, 


vaich tho” a yielding and expauſive Fluid, yet by virtue 
of an attracting Energy, ſurrounds the whole Globe of 
Earth, and incloſes every Creature thereon, as it were 
nich a tight Bandage: An Expedient abſolutely neceſ- 
ſary to preſerve the Texture of our Bodies, and indeed 
cf every Animal. Urged by this, the Revers circulate 
with a never- failing Current, along the Veins of the 
karth. Impelled by the ſame myſterious Force, the 
miriions Juices are detached from the Soil and ae: 
ng the trunks of Trees find their way thro? millions of 
le fineſt Meanders, in order to convey vegetative Life 


— 


o 
— 
— n A — _ 6 
NN ²·u—p 2=2 «2 8 


3 | imo 


3 © ee » 


21 


URN 
Ls r 5 L : 
- l —_— PT 8 = 1 
— I _—Yy \ 
—— Nt nn —— — 


r * 
> * 1 
_ * 
9 a AM l 
„ ˙ ns 4 et hes es 9m 11 — 


a Ao oo? 288 


* : FYRO 
1 2 

E 2 E 

2 2 S 


nF— ö — — — 


rere 


. 
A. 
4 
® 
LE 
Y 
. 
2 
* o 
« 
* 
J ? 
4 
＋ 
F 
PA 
M5) 
8 * 
4} 
7 
Eo 0 
f 
* * 
A 
* 
"+ Hf 
2 
_ 
2 
ETD 
7 774 
7 4 1 
i 
« 4 
+ 
4 
-3 
N 
1's 
* 
* 


er 1 "ag Ne CY - 
2 — * 


, — E 


1 —— OP9 „ 


( 186 ) 


into the ſmalleſt Branches. This confines the Ocray 
within its Bounds. Tho” the Waves thereof roar and 
ſwell, yet checked by this Curb, they are unable to paſs, 
even the ſlighteſt Barrier of Sand. To this the Myrrinjn; 
owe that unſhiken Firmneſs, which laughs at the ſhock 
of careering Winds. By virtue of this inviſible Mecha. 
iim, without any Inſtrument of human Device, thou— 
ſands of Tons of Water are raiſed every moment into 
the Regions of the Fitmament. By this they continve 


ſuſpenced in the Air, without any Ciſtern to contain ther. 


By the fame variouily-aQting Power, they in due time 


diop conn again, in gentle Falls of Dexv, or are preci- 


pitated in copious Showers of Rain. They ſlide down in 


fleecy flights of Sugab, or dart in clattcring Showers of | 
Sl, This occaſions the ſtrong Cobe/icn of fh, 


Bedies, without which our large Machines would be ut- 
terly uſeleſs, ard the nicer Uteniils of Life elude our 
Expectations of Service. In ſhort this is the Balla}? 
which cem poſes the Equilibrium, and conſtitutes the 


Stability of things: This the great Chain, which forms | 
the Connexion of univerſal Nature, and the mighty EY. 


gine, which in good meaſure accompliſhes almoſt all her 
Operations. What complicated Effects from a ſingle 


Cauſe! What Profuſion amidſt Frugality! 


How extremely plauſible is all this! And what pity, 
that it is only plaufible / But it is really no more: It is 
not capable of any ſubſtantial Proof: I mean, with te- 
gard to the Moticn of the Heavenly Bodies, and the 
Cauſes of that Motion. I do not know that any one has 
yet given a rational Anſwer to Dr. Reger's Obſervations 
en that Head. The Action of theſe 'T'wo Powers, 
(Grawvitation and Prejection) is inadequate to ſuch a Mo- 
tion: Becauſe in order to produce it, the gravitating 


Force muſt exactly ballance the ProjeQile : But vere 


this done, one would deftroy the other. This will appear 
plain, if we conſider the Nature of theſe two Þ ics. 
Gravitztion, by which the Earth attracts all Bodies, is 
at all times uniformly exerted in right lines, from the 


Earth to the Body attracted, and acts equally cn all 


| Bodies according to their Denfities. It is perpetual 


But Pro- 


ſubject to no decay, needing no Reparation. Bus 
5 f jeclion 


„ 


ſection is a Motion given to a Body, contrary to its 
Nature. When given, it would always continue in a 
trait Line, if nothing hindered it; but carrot re- 
move any Obſtruction, Without loſing Part of its own 


ſorce. Now the Obſtruction given by Attraction mutt. 


have the ſame Effed, as Obſtruction given by Air or 
Ether. It muſt continually lefſæn any projectile Force, 
till that Force is totally deſtroyed. 

A Mora elevated forty-five degrees ejects a Bomb 
at firſt in or near a tight line, while the projeGiile 
Force is vaſtly ſuperior to the attractive: Afterwards 
in a Curve: For the moment the two forces are in æ- 
quilibrio, in a ſegment of a Circle; then in a Curve 
eſs and leſs bent, till it falls in a right line to the 
Center of Gravitation. - | | 

Tals is the Nature of all Projectiles: Nor can any 
Projectile thrown in any Direction, by any fo: ce of 
Attraction, produce a circular Motion: Much lefs an 
Elliptical one, ſuch as that of the Earth. Beſides, 
what Phyſical Reaſon can be aſſigned, why the Earth 
being nearer the Sun in Winter, the gravitating force 


does not increaſe ; and why the Projectile does not in- 


rreaſe in Summer, when it is farther from the Sun, to 
the entire Deſtruction of one or the other. 

A Tr1kD Motion allo is ſuppoſed to be primarily 
impinged on the Earth, namely round its own Axis, 
But nothing can be more plain, than that a Body fy 
ſtrongly attracted by the Sun, as to keep it from fly- 
ing off in a Tangent, muſt have its circular Motion 
preſently ſtopt: As the vide next the Sun muſt be at- 
trated moſt, the Attraction of all the Planets co-ope- 
nting thereto. | 

To make this plain, I hung a Loadſtone to a ſmall 
firing, and gave it as many turns as would continue 
its revolving Motion ten Minutes and an half, when 
no Iron was near. But on bringing a piece of Tron 
near, it topped, The Iron being removed, it recom- 
menced its circular Motion, which laſted for a Mi- 
aute more. Hence it is evident, that did not ſome 
Force continually act upon the Earth, to keep up its 


Motions, 
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Motions, the attractive Power of the Sun, would ſoon 
ſtop, at leaſt the diurnal one. 

TAE Friction likewiſe of the Ether muſt be confl— 
derable. Elſe why might not the Earth revolve in 
twenty four Minutes as well as 24 Hours? Indeed this 
ſeems to be one great Uſe or the Ether, to prevent 
the too rapid Motions of the Planets. And as the 
Earth floats in the Air, fo does the Sun in the Ether, 
his proper Atmoſphere, which extends to the utmoſt 
limits of his Syſtem, and is the Medium, the Funiculi 
or Hami, by which he attzacts all the Planets and 
Comets, and prevents their lying out of the Syſtem, 

N EITHER will GErzvitation at all account for the 
Motion of Comets. I hat in 1680 deſcending from 
an immenſe Height perpendicularly toward the Sun, 
roſe from him again with equal Velocity. Now as 
its Acceſs to, and Receſs from the Sun, were 
made in ſtrait lines, while they were making, the 
Projectile force mult ceaſe. But to ſtop any Projectile, 
is to deſtro its Motion, How came it then to be ſo 
ſtrongly exerted in the Perihelion? Was there a con- 
tinued Miracle, a freſh Projection giver ? Or did it 
rebound ? What, from the yielding Ether? 

Acaix. This Comet, duting half its Circuit 
round the Sun, was diſtant from it but one third of 
the Moon's diſtance from the Earth. The Attractive 
Force therefore was then vaſtiy increaſed ; and the 
projectile being deſtroyed, it muſt have impinged on 

the Sun long age, had there been no other Force 

to prevent it. [t is clear then upon the whoe, 
that the Motions of the Heavenly Bodies, cannot be 
accounted for, by Attraction and Projection. 

How then can they be accounted for? Poſſibly thus, 
The Earth being an oblate Spheroid, objected to the 
Sun in an obliquity of 66 Degrees, 30 Minutes, (the 
ſame which given to the Sails of a Windmi!l, occall- 
ons its moſt forcible Converſion) the Sun's Rays ſtrik- 
ing againſt the oblique Hemiſphere, as the Wind 
againſt the Sails of a Windmill, keep it off, and at 
the ſame time, make it turn on its own Axis. The 


Ether being a reſiſting Medium, and the . 
| | like 
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(ike the Oars of a Boat) ftriking therein, urges it inte 
z progreſſive Motion. Meantime its own Gravity 
inclines it to the Sun's Center, and of courſe keeps it 
in equilibrio, with the repelling Rays. 6 
IT is ſuppofed likewiſe, that the Plane of the Earth's 
Obit, is in Winter in or near the Sun's Axis, whence 
the Rays are not ſo forcibly emitted; for which cauſe 
the Earth muſt then come nearer, the repelling force 
being weaker. But in Summer being objected to the 
more forcibly repelling Rays, it muſt be driven to a 
farther diſtance; whence its Annual Orbit mult be- 
come Elliptical. | | x 
Taz Earth's Diameter being known, determines its 
Diſtance from the Sun. For as the Diameter is 7967.8, 
the Periphery 25031, which multiplied by the num- 


ter of its Revolutions 365.25 gives for its Orbit 


1 : And as it moves thro” this Orbit merely 
y the impulſe of the ſolar Rays, and as the Gravi- 
ating Force muſt neceſſarily be equal to that impel- 
lng force : So while it rolls onward one mile, it 19 
ittracted another. Conſequently the preceding Orbit 
being doubled, by the gravitating Force, makes in 
al 18,285,144, The Semi-diameter of this is the 
Dittance of the Earth from the Sun: Which therefore 
b neither more nor leſs than 2,910,164 miles. | 

In the ſame manner we find the diiance of Venus 
hom the Sun to be 1,790 684 miles: That of 
Mars, 5,473,090: That of Jupiter 34,529,432 3 
tat of Saturn 85,727,320, and that of Mercury 
109,758, 8 : 

AND as theſe Diſtasces are far Jeſs than thoſe aſſign- 
el by the moderna Aſtronomers; ſo is the Magnitude 
fthe Heavenly Bodies proportionably leſs than they 
lppoſe. For 3nfance : Ihe Diameter of the Sun, 
emmonly ſuppoſed to be $32,148 miles, is accord- 


ug to this manner of caiculating, 23.373 and no- 


are, And that this is nearly the true Diameter, and 


tleſe the true Diſtances, appears from Experiments 


on the T'ragfits of the Planets over the Sun. 
Tur Comets Dr. Ropers thinks are chicfly deſigned 
h fepair the Quantities of Light continuaily emit- 
tec 
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ted by the Sun, and which are ſcattered ond diſperſed 
over the whole Syſtem. Their {weeping Tails which 
extend ſo many thouſand miles, ſeem adapted to ſuch 


a purpoſe. And as many of thoſe Particles of Light, | 
are driven to a vaſt diſtance, it is neceſſary they ſhould | 


go to the utmoſt Limits of the Syſtem, to make ſuch 
a Collection. 
SUPPOSE a Body fit for this, detached from the 
neighbourhood of the Sun, it ſhould be light, porous 
and ſpongy. And ſuch a Body would be propelled by 


the violence of the Rays, with great velocity to a | 


great diſtance. 'The farther it goes, the fewer Rays 
ſtrike upon it, and their force likewiſe is diminiſhed, 
The Comet then ſlowly ſweeps his Tail over the wide 
Expanſe, beyond the Orb of Saturn, There its Cells 
are filled with the Matter it was ſent to collect; but 
becoming heavier, the other Scale begins to prepon- 
derate, and he ſlowly returns toward his Center. His 
Collection increaſes as he deſcend:, which adds to 
his Weight and Swifineſs, and he comes down, if very 

heavy, almoſt in a ſtrait line, if leſs ſo, in a larger 
Curve, 'till he is near the Sun, where having emptied 
himſelf, and being evenly ballanced with the repelliag 
Ray:, he moves round in the ſegment of a Circle, 'till 
being continually lighter, he is no longer a Ballance 
for the repelling Rays, and ſo is driven forward there- 
by, and runs the ſame Circle as before, 

Wuar a virlent Blow is here given to the whole 
Fabric of Modern Aſtrononiy! And how can any rea- 
ſonable Man ſubſcribe thezeio, vl this Difficulty is fe- 
moved ? | | RE 

9. There is no need to ſpeak particularly of thoſe 
other Qualities, Hardneſs, Scfine/s ; Firmne/s, Firial'y : 
Brittleneſs, Toughneſs; Reughneſs, Smrothneſs 3 Deniy, 
Rarity : Rigiduy, Flexibility, Compreſſibility, Elliſticih. 
W hat each of theſe is, we know well, without ary ela- 
borate Definition. Ard in general we know, that the) 
all ariſe, from the vatious Figure, Si:uation and ' exiure 
of the Particles whereof Bodies conſiſt. But farther than 
this we knew not. What particular Shape, Textu'c ot 


Situation, 
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Fituation, is requiſite in each caſe, is a matter of mere 


Conjecture. | 

10. Tnosk of which we are not able to give any ra- 
tonal account, have often been termed Occult Qualities. 
Among theſe is uſually ranked that Sympathy, which is 
obſerved in things diſtant from each other. So Onions 
in the Granary ſprout, while others ſprout in the Garden. 
do nothing is more common, than that if you throw a 
Mulberry or Strawberry ata Woman with Child, the 
Child has the mark of one or the other, on the ſame 
Part which was ſtruck with it. And theſe Marks grow 
green, yellow and red every Year, juſt as thoſe Fruits 
o in the Garden. And when the Seaſon of them is paſt, 
theſe ſubſide and vaniſh away. So Women ſtartled by 


: ſudden Sight of the Moon, have ſtamped the Figure of 


the Moon on their Children. And this Figure increaſed 
or decreaſed juſt as the Moon did. Oppoſite to this 
b that amazing Aulipalhy, which ſome things appear to 
have naturally for each other. Inſtances of which are 
found, not only in Men, but in Animals, if not in 
Plants alſo. 


BerokE we attempt to account for any of theſe 


things, we ſhould take care to be well aſſured of the 
Fat, For many of them are generally believed and 
ithemently aſſerted, which yet never had any being. 
Hence others run into the oppoſite Extreme, roundly 
trying whatever they cannot account for. The mid- 
de Way is beſt, Firft, be ſure of the Fat. Then, 
ty if it can be accounted for on allowed Principles. 
and if it can, the Qualities in queition, are to be term- 
ed. Occult no longer. But there will fiill remain ma- 
ny Secrets in Nature, which we are in no wiſe able to 


iccount for. Indeed, to penetrate the inmoſt Receſſes 


of Nature, is above the condition of Humanity, We 
nuſt therefore neceſſarily allow, that there are in this 
&*nſe many occult Qualities. Nay, we are ſurround- 
d with them on every fide: Inſomuch that there is 
ſcarce any thing in the Univerſe, that has not ſome 


Qualities, which the wiſeſt man on Earth is not able 


0 account for. 
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11. I HAVE now finiſhed what I propoſed, 7 


Have given as ſhort and plain an account as [ could, 
of all that is certain in Natural Philoſophy : In order 
to direct the whole to its proper End, I have now 
only to add a few Reflections. 


| Is we caſt our eyes up to the Firmament, let us 
ſeriouſly aſk ourſelves, What Power built over our} 
Heads that vaſt and magnificent Arch, and ſpread cut 
the heavens like a curtain? Who garniſhed theſe Hea. 
vens with ſuch a variety of reſplendent Objects, all 

floating in the liquid Etner, all regular in their Mo- 


tions? Who painted the Clouds with ſuch Variety of 
Colours, and in ſuch diverſity of Shades and Figures, 


as it is not in the power of the fineſt Pencil on earth | 


to emulate ? Who formed the Sun of ſuch a determi. 
nate Size, and placed it at ſuch a convenient Diſtance, 


as not to ſcorch or annoy, but cheriſh all things with | 


his genial Heat? For a ſucceſſion of Ages he never 
failed to riſe at his appointed Time, or to ſend out 
the Dawn, as his Fore-runner, to proclaim his Ap- 
proach. By whoſe ſkilful Hand is it directed, in its 


diurnal and annual Courſe, to give us the grateful 


Viciſſitude of Night and Day, and the regular Suc- 
ceſſion of the Seaſons ? That it ſhould always proceed 
in the ſame Path, and never once ſtep aſide ; that it 
ſhould go on, in a Space where there is nothing to 


obſtrut, but turn-at a determinate Point: That the 


Moon ſhould ſupply the Abſence of the Sun, and re- 
move the Horror of the Night ; that it ſhould regu- 


late the Flux and Reflux of the Sea, thereby preſerv-- 


ing the Waters from Putrefaction, and at the fame 
time accommodating Mankind, with ſo mazifold 
Conveniences: That all the innumerable Hoſts of 
Heaven, ihould perform their Revolutions, with ſuch 
Exactneſs, as never once to fail, in a Courle of fix 
Thouſand Years, but conſtantly to come about in the 
ſame Round, to the hundredth Part of a Minute: 
This is ſuch an inconteſtable Proof of a Divine Archi- 


tect, and of the Care and Wiſdom wherewith he go- 


verns the Univerſe, as mace the Roman Philotopher 
conclude, ** Whoever imagines, that the wonderful 
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Order and incredible Conſtancy of the heavenly Bo- 
dies, and their Motions whereon the Welfare and Pre- 


ſervation of things depend, are not governed by an 


intelligent Being, is himſelf deſtitute of Underſtand- 
ing. For ſhall we, when we ſee an artfully-contrived 
Engine, ſuppoſe a Dial or Sphere, immediately ac- 
knowledge, that it is the Reſult of Reaſon and Un- 
lerſtanding: And yet when we behold the Heavens, 
{ admirably .contrived, moved with ſuch incredible 
Velocity, and finiſhing their anniverſary Revolutions, 
with ſuch unerring Conſtancy, make any doubt of 
their being the Work not only of Reaſon, .but of an 
excellent, a Divine Reaſon ?” | 

Bur if from that very imperfect Knowledge of A- 


could be ſo confident, that the Heavenly Bodies were 


What would he have ſaid, had he been acquainted 
with our Modern Diſcoveries? Had he krown the im- 
nenſe Greatneſs of that Part of the World, which 
falls under our Obſervation ? The exquiſite Regula- 
tion of the Motions of the Planets, without any De- 
mation or Confuſion; the inexpreſſible Nicety of 
Adjuſtment, in the velocity of the Earth's annual Mo- 
ton; the wonderful Proportion of its diurnal Motion, 
about its own Axis; the Denſities of the Planets, ex- 
attly proportioned to their Diſtances from the Sun; 
the admirable Order of the ſeveral Satellits, which 
nove round their reſpective Planets; the Motion of 
tie Comets, equally regular and periodical with that 
ofthe other Planetary Bodies ; and laſtly, the Preſer- 
ation of the ſeveral Planets and Comets, from falling 
upon or interfering with each other? Certainly 
could Argument avail, Atheiſm would now be utterly. 
aſhamed to ſhew its Head, and forced to acknow- 


was GoD alone, who gave to each of the celeſtial Bo- 
des, its proper Magniiude and Meaſure of Heat, its 
Dueneſs of Diſtance, and Regularicy of Motion: Or, 
n the Language of the Prophet, who eabliſbed the 

Vol. II. R | El 


tronomy which his Time afforded, even the Heathen 


framed and moved by a wiſe and underſtanding Mind: 


edge, That it was an eterval and Almighty Being, it 
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( 194 ) 
world by his wiſdom, and ſtretched out the heaven 5 by bi 


under tanding. 5 
Ir from the Firmament we deſcend to the Orb on 
which we dwell, what a glorious Proof have we of 
the Divine Wiſdom, in this intermediate Expanſion of 
the Air, which is ſo wonderfully contrived, to anſ. 
wer ſo many important Ends at once. It receives andf 
ſupports Clouds, to water the Earth: It affords ys 
Winds, for Health, for Pleaſure, for a thouſand Con 
. veriences : By its Spring it miniſters to the Reſpira4 
tion of Animals, by its Motion, to the Conveyance 
of Sounds, and by its Tranſparency, to the tran. 
miſſion of Light, from one End of Heaven to the 


other. Whoſe Power made ſo thin and fluid an Ele 
ment, a ſafe Repoſitory for Thunder and Iightning d 
By whoſe Command and out of whoſe Treaſuries, are 0 
theſe dreadful yet uſefu] Meteors ſent forth, to purify u 
the Air which would otherwiſe ſtagnate, and conſume U 
the Vapours which would otherwiſe breed variouMWh 
Diſeaſes? By what ſkilful Hand are thoſe immenſe x 
Quantities of Water, which are continually drawn 5; 
from the Sea, by a natural Diſtillation made freſhM t 
ſent forth upon the wings of the Wind into the molt i 
diſtant Countries, and diſtributed in Showers over of 


the face of the Earth ? . i 

Wross Power and Wiſdom was it that hanged tha na 
Earth upon nothing, and gave it a ſpherical Figure H: 
the moſt commodious which could be deviſed, boti x; 
for the Conſiſtency of its Parts and the Velocity of its de 
Motion? Who was it that weighed the Mountains ii Ne 
feales, and the hills in a ballance, and diſpoſed them in yh 


their moſt proper Places, both for Fruitfulneſs and VI 
Health? Who diverſified the Climates of the Earth V 
into ſuch an agreeable Variety, that remote as they ar ing 
from each other, each has its proper Seaſons, Day an %, 
Night, Winter and Summer? Who was it that cloathf . 


ed the Face of it with Plants and Flowers, ſo exqu1 tro 
fitely adorned with various and inimitable Beauties WF | 
That placed the Plant in the Seed, in ſuch elegant lels 
Complications, as afford at once both a pleaſing an 


an aſtoniſhing Spectacle? That painted and perfume 


111 
flowers, that gave them the ſweet odours, which 
bey diffyſe thro* the Air for our Delight, and with 
ne and the ſame Water, dyed them into different 


colours, ſurpaſſing the Imitation, nay and the Com- 
jthenfion of Mankind ? For can the wiſeſt of Men 


rl, 


Why does one Climate and one Soil endue 
The bluſhing Poppy with a crimſon Hue, | 
et leave the Lilly pale, and tinge the Violet blue?“ 


Wno repleniſhed the Earth, the Water, the Air with 
ich an infinite Variety of living Creatures, and ſo form- 
a, that of the innumerable Particulars wherein each 
Creature differs from all others, every one is found up- 
u examination to have its ſingular Beauty and peculiar 
le, Some walk, ſome creep, ſome fly, ſome ſwim. 
hut every one has all its Members and its various Organs 
xcurately fitted for its peculiar Motions. In ſhort, th, 
fatelineſs of the Horſe and the Feathers of the Swans 
de Largeneſs of the Elephant and the Smallneſs of the 
Mite, are to a conſiderate Mind equal Demonſtratione 


of an infinite Wiſdom and Power. Nay, rather the 


ſmaller the Creature is, the more amazing is the Work- 


nanhip. When in the Mite, for inſtance, we ſee an 


Head, a Body, Legs and Feet, all as well proportioned 
# thoſe of an Elephant, and conſider with all, that in 
every Part of this living Atom, there are Muſcles, 
Nerves, Veins, Arteries and Blood, every Particle of 
which Blood is compoſed of various other Particles: 
When we conſider all this, can we help being loſt in 
Wonder and Aſtoniſhment? Can we refrain from cry- 
Ing out, on this account alſo, O e depth of the riches 
buth of the <uiſdom, and knowledge of GOD ! How un- 
ſearchable are his works and his ways of Creation and 
frovidence paf . e „ 5 24 
Narux Al Inſtinét is another thing in Animals, no 
fs wonderful than their Frame: And is indeed nothing 
tle than the Direction of an all- wiſe and all- power ful 
Mind, What eiſe teaches Birds to build their Neils, 
R 2 hard 
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hard or ſoft, according to the Conſtitution of their 
young'? What elſe maſſes them keep ſo conſtantly in 
their Neſt, during he time of Incubation, as if they 
knew the Efficacy of their own Warmth, and its Apt. 
neſs for Animation? What elſe cauſes the Salmon every 


year, to come up a River, perhaps hundreds of miles, 


to caſt its Spawn, and ſecure it in Banks of Sand, till 
the Ycung ones are excluded? To go no farther, Can 
we behold: the Spiders Net, the Silkworms Web, the | 
Bees Cells, or the Ants Granaries, without being forced 
to acknowledge the infinite Wiſdom, which directs their 
unerring Steps, and has made them fit to be an Emblem 
of Art, Induſtry and Frugality to Mankind? 

Ir from the Earth and the Creatures that live upon it, 
we caſt our Eyes upon the Water, we ſoon perceive that 
had it been more or leſs rarified, it had not been ſo 
proper for the Uſe of Man. And who gave it that 
juſt Configuration of Parts and exact Degree of Motion, 
which makes it ſo fluent, and yet ſo ſtrong, as to carry 
and waft away the moſt enormous Burdens? Who 
has inſtructed the Rivers to run in ſo many winding 
Streams, thro? vaſt Tracts of Land, in order to water | 
them the more plentifully ? Then to diſembogue them- 
ſelves into the Ocean, ſo making it the common Center 
of Commerce: And thence to return thro? the Earth or 
Air to their Fountain-heads in one perpetual Circulation? 
Who: repleniſhed' theſe Rivers with Fiſh of all kinds, 
which glide thro? the limpid Streams, and run heedlefly 
into the: Fiſhers Net, for the Entertainment of Men. 
The great and wide Sea is a very awful and ſtupendous 
Work of Gop. Whoſe Hand makes it ebb and flow 
with ſuch Exactneſs? A little more or leſs Motion, in 
the fluid Maſs, would diſorder all Nature, and a ſmall 
Increaſe of a Tide, might ruin whole Kingdoms, Who 
then was ſo wiſe as to take exact meaſures of thoſe im» 
menſe Bodies, and who fo ſtrong as to rule at pleaſure 
the Rage of that furious Element? He h hath placed 
the fand for the bound of theſe, by a perpetual dberit 
that it cannot paſs. So that tho" the waves thereof toſs then: 


felves, they cannot prevail; the? they roar, they cannot paſt 


ober it. 
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Ir from the World itſelf we turn our ey:s more par- 
ticularly on Man, whom it hath pleaſed the Lord of all 
appoint for its principal Inhabitant, no Uuderſtanding 
ſurely can be fo low, no Heart ſo ſtupid and inſenſible, 
z5 not plainly to ſee, that nothing but infiaite Wiſdom, 
could in ſo wonderful a manner have faſhioned his Body, 
ind breathed into it a reaſonable Soul, whereby he teach- 
uh us more than the beaſts of the field, and maketh us wijer 
than the fools of heaven. | | 

SHOULD any of us ſee a Lump of Clay riſe imme- 
diately from the ground, into the compleat Figure of a 
Man, full of Beauty and Symmetry, and endowed with 
all the Powers and Faculties, which we perceive in our- 
ſelves, yea, and that in a more eminent degree of Per- 
ſection, than any of the preſeat Children of Men: Should 
ve preſently after obſerve him perform all the Offices of 
Life, Senſe and Reaſon; move as gracefully, talk as 
eloquently, reaſon as jultly, and diſcharge every Branch 
of Duty, with as much Accuracy as the moſt accompiiſh- 
ed man breathing, how great mutt be our Aſtoniſhment! 
Now this was the very caſe in that moment when Gop 
treated Man upon the Earth. | 
Bur to impreſs this in a more lively manner upon the 
mind, let ns ſuppoſe the Figure above-mentioned, riſes 
by degrees, and is finiſhed part by part, in ſome ſucceſ- 
fon of time. When the whole is completed, the Veins 
and Arteries bored, the Sinews and Tendons laid, the 
Joints fitted, the Blood and Juices lodged in the Veſic!s 
prepared for them, God infuſes into it a vital Principle. 
The Image moves, it walks, it ſpcaks. Were we to 
ſe all this tranſacted before our eyes, we could not but 
be aſtoniſhed ! A Conſideration of this made David break 
out into that rapturous Acknowledgment, I avill give 
thee thanks, for 1 am fearfully and wonderfully made “ 
Marvellous are thy works and that my foul knoweth right 
well, Thine eyes did fee my ſubſtance yet being imperfect, 
and in thy book were all my members written. 

Tuus which way ſoever we turn our eyes, whether 
ve look upward or downward, without us, or within us, 
pon the animate or inanimate Parts of the Creation, 
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wie find abundant Reaſon to ſay, O Lord, how manifold | 
are thy wworfs ! In wiſdom haſt thou made them all. 8 


Lr us obſerve a little farther the terraqueous Globe. 
How admirably are all things thereon chained together, 
that they all aim at the ultimate End, which Gob pro. | 
poſed in all his Works! And how vaſt a number of in- 
termediate Ends, are ſubſervient to this! To perpetuate 

the eftabliſhed Courſe of Nature, in a continued Series, 
the Divine Wiſdom has thought fit, that all living Crez- | 
tures ſhould conſtantly be employed in producing Indi- 
viduals; that all natural things ſhould lend an helping 
hand, toward preſerving every Species, and laſtly, that | 
the Deſtruction of one thing ſhould always conduce to 

; the Production of another, : 
1 Fus Globe contains what are called the three King- | 
5 doms of Nature, the Foil, Vegetable, and Animal. 
The Fofti] conſtitutes the Cruſt of the Earth, lying be- 
neath the viſible Surface. The Vegetable, adorns the 
„ ſace of the Globe, and draws much of its Nouriſhment | 
from the Foſſil Kingdom. The Animal is almoſt whol- | 

ly ſuſtained by the vegetable Kingdom. If we go 
deeper into the Earth, the rule which generally obtains F 
with regard to the Strata thereof is this. The upper 
Parts conſift of Rag- ſtone, the next of Slate, the Third $ 
of Marble filled with Petrifactions, the Fourth of Slate 
again, and laſtly, the loweſt which we are able to dif- 
eover, of Free ſtone. | . | | 

THrar the Sea once overſpread a far greater Part of | 
the Earth than it does at preſent, we learn not only from 
Geographers, but from its yearly Decreaſe, obſervable 

in many Places: Partly occaſioned by the vaſt Quanti- 
ties of Shells and all kinds of Rubbiſh, which the Tides 
Eontinually leave on the Shores. Hence moft Shores ate 
uſually full of Wreck, of dead, teſtaceous Animals, of com 
Stones, Dirt or Sand of various kinds, and heaps of & n 
ether things. Rivers likewiſe, eſpecially thoſe which whi 
have a rapid Stream, wear away whatever they touch, WW ven: 
particularly ſoft and friable Earth, which they carry and mor 
depoſit on diflant, winding Shores: Whence it is certain Nat 
the Sea continually ſubſidee, and the Land gains 50% war 
fnall Increaſe. WaTER| 


. 
* 
RI 
* 2 
Fog 
PSS 


\ 


( 199 „ 


WaTER retained in low grounds occaſions Marſhes. 
But what a wonderful Proviſion has Nature made, that 
many of theſe, even without the Help of Man, ſhall 
gain become firm Grouhd? More and more moſſy 
cal are ſeen therein. Some of theſe are brought 
town by the water, from the higher grounds adjoining, 
and others are produced by putrefying Plants. Thus 
the Marſh is dried up, and new Meadows arife. And 
this is done in a. ſhorter time, wherever the Sphaguum, 
2 kind of Moſs, has laid the foundation. For this in 
rocels of time, changes into a porous kind of Mold, 


til almoſt all the Marth is filled with it. After this the 


Ruſh begins to ſtrike root, and together with the Cotton- 

rafſes, conſtitutes a Turf, wherein the roots get conti- 

nually higher, and thus lay a firm foundation for otheg, 
Plants, till the whole Marſh is covered with Herbs and: 
Graſs, and become a pleaſant and fruxful Meadow. 


T sHALL add only one Reflection more, with regard 
to the Scale of Beings. 


with Inhabitants: A thinking Mind is naturally led to: 
conſider that Part of the Scale of Beings, which deſcends 
lower and lower, from himſelf, to the loweſt of all Sen- 
ſitive Creatures. Among theſe ſome are ſo little above 
dead matter, that it is hard to determine whether they 
live or no. Others that are lifted one ſtep higher, have 
no Senſe beſide Feeling and Tafte. Some again have 
the additional. one of Hearing : Others of Smell, and 
others of Sight. 5 e 

IT is wonderful, to obſerve, by what a gradual Pro- 
greſſion the World of Life advances, thro' an immenſe 
variety of Species, before a Creature is found, that is 
complete in all its Senſes. And among theſe, there are 
o many different Degrees of Perfection in the Senſes, 


which one Animal enjoys above another, that tho” each 


denſe in different Animals, comes under the ſame com- 
mon Denomination, yet it ſeems almoſt of a different 
Nature. If after this, we attentively conſider, the In- 


ward Endowments of Animals, their Cunning and Sa- 


gacity, 


As the Microſcope diſco- 
jers almoſt every drop of Water, every blade of Graſs, 
every Leaf, Flower and Grain of Earth, to be ſwarmi vg 
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gacity, and what we uſually comprehend under the Ge. der 
neral Name of Iaſtinct, we find them riſing one above d 
another, in the ſame imperceptible manner, and receiv. MW \ 
ing higher and higher Improvements, according to the fit 
Species in which they are implanted. ear 
THe whole Progreſs of Nature is fo gradual, that the MR Uni 
entire Chaſm from a Plant to Man, is filled up with di- tat 
vers kinds of Creatures, riſing one above another, by cen 
ſo gentle an aſcent, that the tranſitions from one Species d 
to another are almoſt inſenſible. And the intermediate b, | 
Space is ſo well huſbanded, that there is ſcarce a degree ure. 


of Perfection which does not appear in ſome. Nowy 
ſince the Scale of Being advances by ſuch regular ſteps the | 
as high as Man, is it not provable, that it ſtill proceeds B 
gradually upwards, thro* Beings of a ſuperior Nature? wre 
As there is an infinitely greater Space between the Su- enou 
preme Being and Man, than between Man and the low. ue 
eſt Inſect. f 
TH1s thought is thus enlarged upon by Mr. Locks. 
„That there ſhould be more Species of intelligent Crea- ; 
tures above us, than there are of ſenſible and material 

below us, is probable from hence, that in all the viſi— f 
ble and corporeal world, we ſee no Chaſm, no Gaps. 

All quite down from Man, the Deſcent is by eaſy fleps: 
There 1s a continued Series of things, that in each res | 
move differ the leaſt that can be conceived from each other, | 

There are Fiſhes that have Wings, and are not ſtrangers | 
to the airy Regions. And there are Birds which are In- 
habitants of the Waters, whoſe Blood is as cold as that 

of Fiſhes. There are Animals fo near a-kin both to 
Birds and Beaſts, that they are in the middle between | 
both: Amphibious Animals link the terreſtrial and | 
aquatic together. Seals live either at land or in the | 
Sea: Porpeſſes have the warm Blood and Entrails of an | 
Hog. There are Brutes that ſeem to have as much 
Knowledge and Reaſon, as ſome that are called Men. 
Again: The Animal and Vegetable Kingdom are fo 
cloſely joined, that between the' loweſt of the one, and 
the higheſt of the other, there is ſcarce any perceptible 
Difference. And if we go on, till we come to the low. 
eſt and moſt inorganical Parts of Matter, we ſhall find 

every 


7 


wery where, that the ſeveral Species are linked together, 
nd differ in almoſt inſenſible Degrees | : 
Now when we conſider, on the other hand, the in- 
frite Power and Wiſdom of the Creator, does it not ap- 
pear highly ſuitable, to the magnificent Harmony of the 
Univerſe, and the infinite Goodneſs of the Architect, 
that the Species of Creatures ſhould alſo by gentle degrees 
icend upwards from us, (as they gradually deſcend from 
vw downwards) toward his infinite Perfection? And if 
b, is it not probable, there are far more Species of Crea- 
ares above than beneath us ? Since we are infinitely 
nore remote from the All-perfe& Creator, than from 
the loweſt of all the Works of his hands ? | 
BuT here our Thoughts are loſt, We may conjec- 
ture a little; but we 4now nothing. However it is 


enough, that we 4zoww the only true GOD and Jeſus Chri 
whom bs hath /ent. 9 Jl # 
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A I have contracted the latter Part of the preced- 
ing Treatiſe into a ſmaller Compaſs than I at 
fiſt deſign'd, I purpoſe here to ivJarge a little on ſome 


particulars, which were before but ſlightly mentioned. 


Ox of theſe is the Human Underſlauding, which was 


juſt mentioned in the 4th chapter of the Firſt Part. 


On this important Head 1 now intend to ſpeak parti- 
cularly: Chiefly on the plan of the pious and 
learned Dr. Brown, late Biſhop of Cork in Ireland. 

IT is needful, firft, to trace out the Bounas and 
Extent of Human Underſtanding. Theſe Bounds be- 
ing fixt, we are next to conſider, how the Mind di- 
lates itſelf beyond them; how it ſupplies the Want of 
direct Ideas, by railing up Secondary Images in itſelf : 
Inſomuch that things otherwiſe imperceptible, grow 
familiar and eaſy, and we meditate and diſcourſe even 
on thoſe Beings, whereof we have not the leaſt direct 


Perception, 
CHAP. 
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Of the Ideas of Senſation, 


UR Senſes are the only Source of thoſe Ideas, 
2 CJ upon which all our Knowledge is founded.“ 
4 Without Ideas of ſome ſort or other we could have no 
= Knowledge, and without our Senſes we could have no 
: Y Ideas. But theſe being once tranſmitted to the Me- 


mory, the Soul which till then was ſtill and unactive, 1 
being ſupplied with materials to work upon, then be- Of 
gins to exert her Operations. | low 
Brok we ſpeak of the Properties of Ideas of Sen- ject 
ation, it is proper to obſerve three things: 1. That ac 
it is not neceſfary to decide, Whether Senſitive Per- * 
ception be performed, by an Impreſſion of the Object, . 
upon the Senſe, or by an Operation of the Senſe upon Ty 


the Object. It is certain, that either Way all ſenſitive 
Perception neceſſarily requires the Preſence of the Object, 
and an immediate Action, either of the Organ upon 
this, or of this upon the Organ: Conſequent upon — 
which is a ſort of Repreſentation of the Object to 
the mind. This is the Caſe of all External Objects, 
which have left any Repreſentation of themſeves with us 
by our Senſes: Which Repreſentationbeing tranſmitted 
by the Senſes to the Memory, is properly termed an 
Id ea. | | 
IF any one aſks, what an Idea is, let him look W 
upon a Tree, and then immediately ſhutting his Eyes, 
try if he retains any Reſemblance of what he ſaw, and W"ier 
that is an Idea. Thus it is that all the Variety of the MW ſo 
viſible Creation, is let in upon our Mind thro” the bwe. 
| | Senſes Ml Vo 
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Senſes, as all the Parts of a delightful and ſpacious 
Landſkip, are contraſted and conveyed into a dark 
Chamber, thro? an artificial Eye in the Wall, and ſo 
become conſpicudus and diſtinguiſhed in miniature. 

Nok, 2. is it material, Whether the ldeas of Sen- 
ible Objects are true Images of their Real Natures; 
or whether the Objects be only the Occaſions of pro- 
dueing thoſe Ideas, by virtue of an arbitrary Law of 
Cob, That ſuch a Thought in the Soul ſhall follow 
ſuch a Motion in'the Body. For whatever Impreſſion 
ſenſible Objects occaſion in us, this we call their Idea; 
i being the only Perception of them we are capable 
of, and the only Way we now have of knowing them. 
And ſuch a Way it is, as anſwers all the Ends of 
= knowledge in this Life, and lays a Ground-work ſuf- 
ficient for all that Knowledge, which is neceſſary in 
order to another. © 

Tre Third thing proper to be mentioned is, that, 
to prevent confuſion, the word Idea is in all that fol- 
lbws, confined to the Images we have of ſenſible Ob- 
kts, and the various Alterations of them by the 
Underſtanding. And taking the word 1n this Senſe, 
tie Mind has no Idea of her own Operations. For 
theſe are originally within us themſelves, and ſo are 
town by inward Conſciouſneſs: Not as Outward 
ings are, by any Similitude of them, conveyed thro? 
1 ne Senſes to the Memory. | 
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| Of the Idea of Spirits, | 


HEN we obſerve ſuch Effects among Material 


things, as we know cannot proceed from an 


nd Inberent Power in them, we neceflarily infer, There: 
he de ſome other Beings not material, which have the 
the bwer of producing thoſe Effects: Tho' as thefe Be- 
ſes Vol. II. 8 | 
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ings are imperceptible to our Senſes, we have no Idea 150 
of them. 5 

Ir has been ſaid indeed, That we have as clear an 
[ea of Spirit as we have of Body: And to prove this, 
ir is ſaid farther, that we conceive Thinking, as clearly 
az we do Extenſion. But what if we did? A pure Spi- i j 
rit, if we ſpeak firialy, does not hin at all. Think. © 
ing is the Property of an imbodied Spirit, as requiring - 
the concurrence of material Organs, and being ac. E 
cordingly ever performed to more or leſs Advantage, 
as theſe are better or worſe diſpoſed. They are ſoon 
relaxed by the labour of Thought and Attention, and 
muſt be conſtantly wound up anew by Reſt or Sleep. 
A Diſtemper puts the whole Machine out of frame, 
and turns our ſober thinking into Madneſs. And if 
the Veſſels of the Brain are intirely obſtructed, as in 
an Apoplexy, we think not at all. How then can | 
we imagine, that a pure Spirit he It knows in- 
deed ; but we cannot tell how: To be ſure, not by 
Playing upon a Set of material Springs, exquiſitely ig: 
wore t up into a curious Contexture for that pur- Mia ni 

e. E7 | | 
ir. is becauſe we have no Idea of a Spirit, that we Wl Gov, 
are naturally led to expreſs it by a Negative: to call Wofou: 
it an immaterial Subſtance, or ſomething that is not Wtur 
Matter: Something that is not any thing that we 
know; which forces us to conceive and expreſs it in ¶ le is 
this imperfect manner. | x 

Ver it has been affirmed farther, That we have as Wn: o. 
clear an Idea of Gop himſelf as we have of Man; and Murſl! 
that we are as ignorant of the Eſſence of a Man, as 
we are of the Eſſence of Gop. Do we not then know, Welves 
That it is eſſential to Man to be Finite? And have we ne th; 
not a diſtin Idea of Finiteneſs ? But who has any 
Idea of Infinity, the eſſential Attribute of Gop ? Tis ded e 
plain, we have not: And therefore we. expreſs it 
by a Negative, Without bound.” | 

ProyPERLY ſpeaking we have no Idea of Gov. Nun ha 


We come to our knowledge of his very — not 
| | - rom 
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om any Idea of him, but from our Reaſoning upon 
the Works of the viſible Creation. And hence for 
want of a ſimple and direct Idea, we form an indirect 
and very complex Notion of him. 

Tais we do in the beſt manner we can, by remov. 
ng from him all the Imperfections of the Creatures, 
ud attributing to him, all their Perſections, eſpecially 
thoſe of our own Minds. Yet in truth even theſe can- 
jot be ſuppoſed to be in Gop, as they are in Us. 
And therefore we are ſaid to aſcribe them to Him 
omly in the A&/7ra@ : which is ſaying in other words, 
That they are of a different Species in the Creator, 
tom what they are in the Creature. . = 

ACCORDINGLY, that there are incomprehenſible 
Perfetions in Gop, anſwerable to Knowledge and 
Power in Man, whereof theſe are only the faint, tho? 
tue Reſemblances, is natural and eaſy ro conceive. 
but the conceiving his Power as an Ability to change 
tings infinitely, his Knowledge as only Infinite Think. 
ng: the multiplying and inlarging our own Perfections 
n number or degree only, to the utmolt ſtretch of 
cur Capacity, and attributing them ſo inlarged to 
boo, is no more than raiſing up an unwieldy Idol 
MJ four own Imagination, without any Foundation in 
WF cature. | 

Tur Sum is this. We have no Idea of Gop, as 
le is in himſelf, For want of one, we frame the beſt 
Conception we can, by putting together the Perfecti- 
ms of the Creatures, particularly thoſe we obſerve in 
wrlelyes,” to ſtand for his Perfections: Not groſly in- 
ering, That Gop is, in effect, ſuch an one as our- 
elves ; but concluding, that our greateſt Excellencies, 
ne the apteſt Repreſentations of his incomprehenſible 
lerfections, tho? theſe infinitely tranſcend the moſt ex- 
ated of what are in any created Beings, and are far 
ove, out of the reach of all human Imagination. 
zo true it is, That tho” it may be juſtly affirmed, we 
an have no Knowledge wvthout Ideas, yet *tis molt 
uſt and abſurd to infer thence, that we can have no 
lnowledge beyond them. h 1 
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The Properties of Ideas of Senſation. 


INCE then the Ideas of Senſation are the Foundation 
and rough Materials, of all even our moſt abſtra&ed 
Knowledge, (out of which every man raiſes a Super. 
ſtructure, according to the different Turn of thoſe Or- 
gans, that are more immediately ſubſervient to the 
Operations of the Underſtanding, and the different 
ways in which he employs thoſe Operations:) It will F 
be convenient to ſay ſomething, concerning the Pro- 
perties of theſe Ideas. 5 
TukIR firit Property is, that they are Original, We 
receive them from our firſt coming into the world, with- be 
out any immediate concurrence of the Underſtanding, ſen 
antecedently to any of its Operations. The Soul till theſe WI lea 
are received is wholly unaQtive, and cannot ſo much as MI bla 
form one Thought. Theſe Ideas are in reſpect of our WM * 
ſubſequent Notions, like the firſt Particles of Matter WF me 
in reſpect of the things compounded of them. | hey WI Mi 
run thro' infinite Changes, as the Mind works upon WI Th 
them, yet in themſelves remain unchangeable. And bar 
as our compound Notions are made out of theſe, WM ing 
ſo are they all ultimately reſolvible into them. of 
Ip EAs of Senſation are by this Property diſtinguiſhed, WM * 
1. FRomM ſuch Ideas as are ſuppoſed to be Innate itſe 
and antecedent to the Impreſſion of any outward Ob- Vie 
Ject. r . wit 
Trar we have no ſuch Ideas ſufficiently appears Ide 
even from hence, That we have no Occaſion for them. MI {en; 
We have no occaſion for innate Ideas of ſenſible WF jet 
Objects, becauſe there is an obvious Way of ob- | 
taining them by the Senſes. And to our Know- wit 
| ledge WM the 
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ledge of Spiritual things, as it cannot be accounted 
for by innate Ideas, ſo it eaſily may be ac- 
counted for without them. The Riſe and whole Ex- 
tent of this Knowledge is eaſily accounted for, from 
the Ideas we bave of Senſible Objects, the neceſſary 
Conſequence we draw from their Exiſtence, to the 
Exiſtence, of things not ſenſible, and from that Man- 
ner of conceiving theſe, which we naturally fall into, 
by the help and mediation of ſuch things, as are 
within our preſent Sphere. 5 

2. From ſuch Ideas as are ſuppoſed to be acquired 
by, and ſeated in the Underſtanding, to be the Ground- 
work of our Knowledge of Spiritual things, as others 
ue of our Knowledge of things Material. Now if 
there were any ſuch Ideas, we mult acquire them one 
of theſe ways: Either 

FixsT By the Preſence of the Object itſelf, and its 
immediate Impreſſion on ſome Faculty diſpoſed to re- 
ceive and retain the Impreflion. But every one may 
be conſcious, that Immortal Objects were never ſo pre- 
ſert to any Faculty of his Mind, as to imprint and 
leave upon it any juſt and real Similitude or Reſem- 
blance of themſelves. Or | _ 

SECONDLY, Theſe Ideas muſt proceed from the 1m- 
mediate Power of Gop. That he can impregnate the 
Mind with them 1s certain. But how 1s it proved, 
That he does? If ever he does, tis by an Extraordi- 
nary Supernatural Act: Whereas we are now ſpeak- 
ing, what our Perceptions are, in the Ordinary Way 
of Nature. 0, 

TaiRDLY, The Mind has a power of raiſing up to 
Itſelf Ideas of things whereof it can have no actual 
View, of Objects which have no Communication, 
with any of our Faculties. But if it cannot form one 
Idea of any Material Object, without the actual Pre- 
ſence of it, much leſs can it frame Ideas of Immaterial Ob- 
jects, without their immediate Preſence. 

PrxHaPs the Power of raiſing up to itſelf Ideas, 
without the Preſence or Impreſſion of any Object, is 
the Privilege of the Divine Mind, anſwerable to that 
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of Creation. But the Power of our Mind in the little © 
world, is much the ſame with that vf the whole Man © 
in the Greater. It is as impoſſible for it to raiſe u 

to itſelf any new Idea, independent of all Senſation, 
as it is for a man to add one Particle to the common 
Maſs of Matter. | : 

A Second Property of an Idea of Senſation, is, that 
it is Simple: By which I mean, that it is an Appear- 
ance which cannot be reſolved into more than one of 
the ſame kind. 

SimPLE Ideas are generally confined within too nar- 
row a compaſs. For not only thoſe of Sounds, 
Smells, Taftes, Colours and tangible Qualities are 
ſimple, but the Ideas of all ſingle Bodies. All that 
ſtrikes the Senſe at once, is to be accounted a ſimple 
Idea. For you cannot divide the Idea you have of any 
one Body, into the Idea of more Bodies than One: 
tho' it may be ſubdivided into the Ideas of the ſeveral 
Parts of that Body. | | 

By this Property Ideas of Senſation are diſtinguiſhed, | 

1. FRom the various Alteratiors and Combinations 
of them made by the Mind. The Mind cannot indeed 
deſtroy any of theſe Ideas, any more than it could 
create them. But it alters, inlarges or diminiſhes 
them: it ſeparates and tranſpoſes them; and thus is 
furniſhed with a New Set of Ideas from within, as 
well as with ſimple ones from without. 

2. FRoM thoſe Notions which the Underſtanding } 
forms out of Simple and Complex Ideas, conſidered 
together with ihe various Operations of the Under- | 
ftanding upon them. Such is the Notion we form | 
of moſt Virtues and Vices: Each of which is appre- 
hended, by Ideas of Senſation, and the Action of the 
Mind upon them put together into one Complex 
Conception. : | 

A Trird Property of Ideas of Senſation is, that 
they are Direct and Immediate, "Theſe original, fimple | 
Ideas neceſſarily preſuppoſe the Preſence of the Object 
and its actual Impreſſion on the Senſe : whence follows 
'2 direct and immediate Repreſentation of it, with- | 
out the intervention of any thing elſe, T hes " 

| | could | 


. 1 


bold not have had the Idea of a Tree, if the Eye had 
bot actually ſeen it: Nor of a Trumpet's Sound, if 
bme of the undulating Air had not actually ſtruck 
ypon the Ear, | | | 

By this Property Ideas of Senſation are diſtinguiſhes, 
FJ 1. From the Ideas we have of thoſe Objects 
Af the ſame kind, which we never actually per- 
I ceived. Thus the Idea of a man we have ſeen is 
Int for a man we never ſaw: Having no way of con- 
LJ cciving a man that was never preſent, but by ſubſtitut- 
Ing for him the Idea of one that was. 
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7 Hetaphorical. There are two ſorts of Metaphor, 


of Senſation, which are direct and immediate, with 
the Words belonging to them, for the things of Hea- 
ren, of which we have no direct Idea or immediate 
conception: As when Gov's Knowledge is expreſſed 
ll by bis Eyes being in every Place, his Power, by a ſii ong 
Hand. 

Divine and Human Metaphor 2pree in this, That 
the words figuratively transferred from one thing to 
another, do not agree with the things to which they 
ve transferred, in any part of their literal Senſe. So 
Hands and Eyes, when applied to Go, are not ſpoke 
n any Part cf their literal Signiſication: As neither is 
tie word Smiling, when applied to the Verdure of a 
Field. | 

Tuev differ in this, that in human Metaphor, the 
tings for which the figurative Words are ſubſtituted, 
nay be as immediately and directly known, as the 
ldeas placed in their ſtead. But in Divine Metaphor 
only, the ſubſtituted Ideas are direct and immediate. 
We have no dire& or immediate Conception of the 
ings they are ſubſtituted for. | 

3. From all Conceptions of things which are purely 
halogical. Divine Analogy is, the ſubſtituting 
JM Vords that expreſs our Ideas, for heavenly things 
WY creof we have no Ideas. Thus far it agrees with 

Metaphor: But here lies the eſſential Difference. 

Metaphorical Words are ſpoke of Heavenly things, in 
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no part of their proper ſenſe: Analogical, in ſome | 


of a quite different ſort from Ours. 


which Expreſſions, I ſhall obſerve two things: 
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part of it, tho' not the whole. So the word and is 
ſpoken of Gop metaphorically : for he has no Hand 
of any fort whatever. The word Power is ſpoken of 
him analogically : for he has ſome ſort of Power, tho“ 


th 


Tun true Nature of our preſent Knowledge of Divine 
things, is by the Apoſtle very aptly deſcribed by our 
ſeeing in a glaſs darkly, or in a mirror, in an obſcure repre- | 
ſentation. To ſhew the aptitude and ſignificancy of, 


1. THAT a Glaſs exhibits to us nothing of the Sub. Þ 
ance of the thing repreſented-in At. The Similitude MY”) 
therein having no more of the Effence of the thing it- le! 
ſelf than a mere Shadow. Vet we cannot ſay but there g 
is a real Likeneſs of the Subſtance in the Airy Form, hel 
There is ſuch a proportion between them, that the M 
Idea of a Face we never ſaw but in a Glaſs, is ajut . (arr 
one and may well be ſubſtituted for the Face itſcif, Hh 
of which it gives ſome real Knowledge, | later 

Tus as to thoſe Conceptions which ſtand in our call 
minds to repreſent Spiritual things. Tho” the things u 

they ſtand for are of quite another fort, and tho' theſe ald 
Subſtitutes are no more in reſpect cf Them, then al if Se 
fleeting Appearance in the Glaſs, is to the man repre- lem 
ſented by it: Vet there may be ſuch a Proportion be- emp 
tween them as to make our Conceptions of Natural Ml 
things juſt repreſentations of things ſuperoatural. S0 ho 
that the Knowledge we have of them-is*true, and our lr < 
Reaſonings upon them ſubſtantial, a#tony as they are r 


kept within the due compaſs of thoſe Repreſentations8 
For then it is, that men run into abſurdity, concerning 
Spiritual things, when not content with this analog 
gical Knowledge, they argue from things Natural to 
the intrinſic Nature of the Supernatural, and ſuppoſe, 
that what is athrm'd of theſe Repreſentations only, is 
literally true of the things they repreſent. g 
THe Second thing I would obſerve concerning this 
Phraſe is, That in all Inſtances we uſe the ſame Expreſq 
fions, by which we expreſs the things themſelves, fot 
their Appearances in the Glaſs, And indeed Judy ? 
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or tho? there is nothing of the real Nature of the Ob- 
ets, in thoſe Appearances, yet ſeeing there is ſuch a 
roportion between them, the ſame words aptly ſerve for 
oth. So we ſay, We ſee a man in the Glaſs, or the 
fun or Moon in the Water, when we ſee only an Ap- 


ance, which has nothing of the real Nature of a 


Ilan, or the Sun or Moon. And there is ſuch a Pro- 
Jrortion between the Object and its Appearance, as 


could give us ſome Idea of it, tho' we had never ſeen it, 


It in a Glaſs or in the Water. 


Br what has been already ſaid, Analogy in general 
nay be eaſily diſtinguiſhed from Metaphor. But becauſe 


le Diſtinction between this and Divine Analogy is of 
i great Importance, I ſhall ſet the difference between 


tele Two in a clearer and oppoſite. Light. 

Mr RHOR expreſſes an Imaginary, Analogy a Real 
Correſpondence: Metaphor is no more than an Allufion, 
Analogy, a Subſtitution of Ideas and Conceptions. The 
tention of Metaphor is only, to expreſs mare empha. 
cally ſomething known more exactly before: The In- 
kntion of Analogy, to inform us of ſomething which we 
old not have known without it. Metaphor uſes Ideas 


Yi Senſation to expreſs things whereto they have no real 
Irlemblance: Analogy ſubſtitutes our Notions and 


omplex Conceptions, for things to which they have a 
ral Correſpondence. To conclude; Words applied me- 
aphorically are not anderſtood in any Part of their pro- 
er Senſe : Analogical Words are underſtood in a Part, 
lo? not the whole of their literal Meaning. | 
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CHAP. i 


S E Cr. I. 


Of the Pure Intellect and its Operations. * 
AVING hitherto conſidered the Ideas of Senſa- aß 

tion as the only Materials the Mind of Man has or 

to work upon, I come to treat of the Mind itſelf, or ll 
the Pure Intellect. ] do not mean by this, the Imma- ec 
terial Part of us, nor yet the molt refined and exquiſite 4. 
Parts of the Body, which are immediately ſubſervient # ay 
to its nobler Operations: but both of theſe operating lea 
together in eſſential Union. 7 > S 
Ous preſent Knowledge is gradually performed, WW, 
by the concurrent Motion of ſome Bodily Part within WM a 
us; which is the Cauſe of that Wearinefs we feel, WF, 1 
after long-continued thinking. We ſhould never be rf 
tired with this, if the Pure Spirit could reaſon inde- Mas 
pendently of all Material Organs. But Experience Mae 
ſhews us, the caſe is otherwiſe : We find it a Labour pre 
to the Brain, and feel ourſelves as much wearied with | T 
intenſe Thought, as with hard bodily Labour: Har- . 
ing premiſed this of them in general, I proceed to np 1 
conſider the Particular Operations of the Intellect, ng - 
which preſuppoſe Senſation and contain the whole aly 
Proceſs and utmoſt Extent of Human Underſtanding. Ain 
THe firſt of theſe is a ſimple View or Survey of the TI 
Ideas of Senſation, juſt as they lie in the Memory. er ch 
This the Logicians have rightly termed Sianple A/pre- } bgic 


henſion; but they generally confound it with pure Sen- Wl: 
* . o o f brit! 
ſation, whereas it is eaſy to obſerve theſe eſſential Wa: 


Differences between them. 1. In Simple * 
| on 


T ns 1 


on the Mind is often Active, in Senſation always 


paſſive: 2. Simple Apprehenſion preſuppoſes Senſation, 
nd is always ſubſequent to it: 3. By Senſation the 


uind receives Ideas; by Simple Apprehenſion ſhe 
Aarreys thoſe already received. | 

Tae Second Operation of the Intelle& on the Ideas 
If Senſation is Judgment. This may be divided into 


ſereral Species; the moſt conſiderable of which are 


Ineſe that follow. 
i. THE Separating our Id eas from each other, and 
Innging them under diſtinct Heads: 

2. THe comparing them with each other and obſerv- 
ig their Agreements or Diſagreements: 

z. THE erlarging or diminiſhing them. So we can 
alarge the Idea we have of a Tree to any Size, even 
0 reach the Clouds; or diminiſh it in our Thoughts, 


Need. 


ny fimple Idea into its ſeveral Parts, or compound the 
lleas of ſeveral Houſes, to make up that of a City. 
Al theſe Species of Judging are peculiar to Men, and 
wt enjoyed by Brutes in any degree. 


AnoTAER Act of the Intellect, generally reduced 
b Judgment, is Alftraction. This ſome ſuppoſe to be 


| 


l complex Notions, in order to form Ideas of incor- 
preal Beings : But it may be doubted, whether this 


e practicable, in our preſent State. 


Tak true Abſtraction ſeems to conſiſt, not in form- 


ig Ideas independent on Senſation, but in ſubſtitut- 
ng the only Notions we have, which are natural, 
aly and familiar, to repreſent thoſe ſupernatural 
tings, of which otherwiſe we can have no Notion : 
n transferring our thoughts from the literal Propriety 
f'the Words by which we expreſs them, to that ana- 
byical Signification, whereby they are, as it were, 


piritualized. This ſeems to be the only Abſtration 


i are capable of, with regard to things 3 
| | An 


0 


— 
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till we reduce it to what it was in its firſt Principle or 


4. THe dividing or compounding them. So we divide 


xerformed, by drawing the Mind off from all Ideas of 
nation, from all Compoſitions of them, and from 
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And this is ſo far from being independent on Senſation} 
and the Operations of the Intellect, that we can nd 
otherwiſe think or ſpeak of ſuch Objects, than in theſ® 
worldly and human Symbols; and that if we abſtrach 
from theſe, we abſtract from al} Thought of Heavenly 


Beings, and can have neither Names nor Ideas fog ; 
them. 5 | to 
Wuar has been hitherto faid of the Operations off pre 
the Intellect, relates only to Ideas of Senſation. There gur 
fore 'tis proper to obſerve here, that the ſame Opera ye 
tions are likewiſe exerciſed, upon all our Alteration fc 
and Compoſitions of them. When the Memory ig tec 
once furniſhed with thoſe voluntary Alterations and WI 
Combinations of fimple Ideas, the Mind has the ſam 1 
full Power over Them, as over the Ground-work of » « 
them; namely, that of Simple Apprehenſion, and of his 
Judgment in all its Branches: And the ſame arbitrary tie: 
Sway it has over all the complex Notions and Concep of « 
tions, which are formed out of thoſe ſimple or complexM thi 
Ideas, confidered together with the Operations of tha the 
Intellect upon them. . bre 
BeroRE we cloſe this Head of Judgment, tis worth pro 
while to take particular notice, of that Species of one va 
of its branches, Comparing, which is diſtinct from ali to i 
the reſt, and is commonly called Relation. This 19 inc 
that Act of the Mind whereby it confiders, the Depen- yer 
dencies of things on each other. I ſhall dwell on it va 
r.o longer than is neceſſary to ſhew, the Procedure off tali 
the Underſtanding in attaining Knowledge. 1 
FIR sT, When we conſider the Relations of ſenſible 
Objects to each other, as they are in their own nature, = 
without any reſpect which they bear to our Underſtand- 
ing, hence opens a ſpacious held of Knowledge: That} 
of natural Cauſes and Effects, of the manner wherein} 
natural things act upon, or ſuffer from, each other: 
In ſhort, of their influencing one another numberleſs 0 
ways: And this is Natural Philoſophy. = - 
SECONDLY, From our Ideas of Senſation we infer! 
the Exiſtence of thoſe outward Obje&s that occaſion} [ 
them in us. And from the Exiſtence of theſe we infeif 55 


a Firſt 


1 
: Firſt Cauſe of All things, Eternal and neceſſarily 
LY exiſting. Hence again we have the Knowledge of 
me Relation he bears to us, as our Creator and Pre- 
erver. From theſe Relations flow all the Duties of 
EY Piety ; ſuch as Love, Reverence, Praiſe and Prayer. 

7 Acain. When we conſider the Relation we bear 


pree in this World, hence we come to be ſenſible of 
our Obligations to Juſtice and Humanity. And when 


ſuch as Parent or Child, Servant or Maſter, hence we 
deduce all the Duties neceſſary to the well-being of the 
Whole Kind and of every Individual. | ; 

LasTLY, When we conſider the Relation we bear 
to ourſelves, the Regard every Man ought to have for 
kis own Happineſs, hence we may infer all thoſe Du- 


of our Body or Mind. And all comprehended under 
this Second Head, 1s properiy Natural Religion. For 


oY the Sanction of this, and to ſhew the tendency of its 


Precepts to our future Happineſs, the Underſtanding 
proceeds thus. From the unequal Diſtribution of Re- 


e wards to thoſe who obſerve chem, and of Puniſhments 


ug to thoſe who tranſgreſs them in this Life, ſo evidently 

Inconfiſtent with the Goodneſs and Juſtice of an all- 
perfect Being, we infer the Neceſſity of Future Re- 
wards and Puniſhments, and conſequently the Immor- 
tality of Human Souls. | 


Joo our Fellow-Creatures, of the ſame Nature and De- 


we diſtinguiſh theſe by particular, nearer Relations, 


ties that naturally tend, ro promote the Good either 


* I 


Of the different Kinds of Kuowledss and Evidence. 


Aris, a matter of the utmoſt conſequence to the 
right Procedure of the Intellect, to ſtate the ſeveral 


linds of Knowledge, as well as the Degrees of it in each 
Vol, II. kind, 


intermediate Proof. Not that it yields to the cleareſt 


| Senſe ſhould be fo immediate, clear and undoubted, be- 
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kind, which can admit of any : I mall obſerve, that there ; 


are Three Kinds of Knowledge, and as man I 
Evidence on which they are Lone. [Os . | 
Tae Firſt is that we have from our Senſes, and con- I! 
fits in an intellectual View of the Ideas tranſmitted thro? I! 
them to the Memory. This is a Knowledge Direct oc 
immediate and intuitive, and carries in it the higheſt | 
Certainty, Conſequently it admits of no Proof trom I 
Reaſon : for all ſuch Proof has leſs of Perſpicuity and MY * 
Certainty, than that which it already contains in its b 
own Nature. This is a Knowledge which admits of po 
Degrees of Evidence: For all Senſation is in itſelf equally I 
Certain, and the Evidence of all the Senſes is equally 14 


clear, with reſpect to their proper Objects. When the 

Senſation is regular and perfect, the Aſſent of the In- 14 
tellect neceſſarily follows all at once; tho? in a Manner 
quite different from Demonſtration, which extorts it by 


Demonſtration, when the Organ is rightly diſpoſed, and 
exerciſed upon its proper Object, at a juſt Diſtance and 
in a due Medium. Againſt Senſitive Knowledge Reaſon 
can never interpoſe, unleſs there is a Suſpicion of failure 
in the Act of Senſation. Nor does it enquire then, 
Whether the Evidence of Senſe be true? But whether it 
be truly the Evidence of Senſe? So that to argue againſt 
the Evidence of Senſe, is to oppoſe the Evidence of Rea- Z 
ſon, to what in its Nature admits of no Reaſoning at 


all. | | 15 ; 
Axp highly neceſſary it was, that this Evidence of 


cauſe it is the Foundation of all Knowledge, Human and 
Divine. If then the truth of this admitted of any Doubt, 
or were capable of any Proof, we ſhould wander about | 
in endleſs Scepticiſm, without the leaſt Certainty in any 
thing. For no Proof for it could be more evident, than 
that which it was brought to prove, and would therefore 
itſelf require another Proof; and ſo on, with endlels| 
Confuſion. ( ; 
A Skeoxp Kind of Knowledge is that we have from 
Self-conſciouſneſs, We come to the 8 off 
1 | ings 


D 
F 
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things without us, by the mediation of their Ideas: but 
we are immediately conſcious of what paſſes in our own 


Minds, without the intervention of any Idea. Thus we 
have a Knowledge of all the Faculties of our Soul, very 
different from Senſitive Knowledge; tho' we have no 


degree of it antecedent to the Exerciſe of thoſe Faculties 


upon the Ideas of Senſation : As we ſhould have had no 
Knowledge of our Bodily Motions, if the Parts had nct 
been actually moved. 

Tao? this kind of Knowledge be more complex, ?tis 
equally certain with that we bave from Senſation, 'The 
Aſſent as neceſſarily follows upon Conſciouſneſs: Indeed 
it falls in with it. The Conſciouſneſs itſelf is the very 
Aſſent; nor can they be diſtinguiſhed even in thought. 
When this internal Senſatien is truly Natural, we are 
never deceived in this article of Knowledge. And this 
alſo is ſo clear and diſtinct that it admits of no Proof 
from Reaſon. So that neither can this, any more than 


the former, be called Demonſtration Since, like That, 


itis ſo immediate and intimate to us, that nothing can 
ncreaſe its Evidence: And for a man to argue away any 
Inſtances of this Knowledge, or to deny their Certainty, 
is no leſs abſurd than to contradict the clear Perceptions 
of External Senſe, Only it is to be obſerved, that all 
here ſaid of this Knowledge, is ſaid of the firſt, immedi- 


ate, internal Perceptions: Not of any farther Obſerva- 


tions, made upon them by the Intellect, or of any De- 
ductions afterwards drawn concerning them. 5 


THESE wo kinds of Knowledge are immediate, and 


conſequently a fort of Intuition: Entirely different from 
which is | | | 


Tux Third kind of Knowledge, Reaſming, which is 


mediate, and wholly acquired by Deduction, by the 
Exerciſe of that one Operation of the Mind, [llation or 


Conſequence. This we may ſubdivide into different 


Species, according to the different manner of the Intel- 
lect's procedure, in making its Deductions. | 
Tre firſt Species is Science or Demonſtration, which 


appears cleareſt in the Syllogiſtic Form; by applying a 


common Meaſure to two Extremes, which have an 2. 
| | 3 fallible 
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lows by an abſolute Certainty, and compels the Aſſent. 5 

And the Knowledge is as infallible as the direct, clear 

Perception of Senſation or Conſciouſneſs. | . t 
Taz Second Species of it is Moral Certainty, the ut. ll ” 


mol! Degree of which is neareſt to Demonſtration. This * 


| 
. 77 
oF 
5 
5 y 1 
YL 
8 1 
5 " 
i 
15 
„ 
GLA 
3 
2 25 
5, 
7 
2 


Knowledge is acqui: ed by Proofs that have only an un. © © 
doubted Connexion with the two Extremes. The force of f 


— 58 


this every plain Underſtanding perceives, and it rarely 


requires the Syllogiſtic Form, unleſs for the confuting 
perverſe Oppoſers. The Arguments for it are deduced f * 
from all kinds of r But ſtill the Aſſent is 
free: And the Will has à great ſhare, in promoting or 
hindering it. And hence it comes, that there is room 
for Paflion and Prejudice of all ſorts to interpoſe and bias 
the Intellect. 1 
We ovght not therefore to call the Evidence of Mo- M 
ral Truths, by the Name of Demonſtration. It is true, 


both Mathematical and Moral Truths, are founded on“ lt 


the ſtrongeſt Proofs. Yet they admit not of the ſame 


* . . 2 f 
Sort of Proof, nor indeed are they capable of it. by . 
- 6 


BECAUSE it is ſo great a diſadvantage both to Natural“ 
and Revealed Religion, to have Moral Certainty con- 5" 


founded with Mathematical, I ſhall diſtinguiſh che dif- of 
ferent Natures of them more fully, under two different red 
Propoſitions. | - by 
Mathematical Certainty. Moral Certainty. ; 
As in this Propoſition, As in this Propofition, I di 
The threeAngles of a right- There is a God. nn 
lined Triangle are equal to 0 
Two Right ones. 89 
1. Hens there is the Hee there js the utmolt f . 
utmoſt degree of Mathema- degree of Moral Certain y: | 
tical Certainty: the Evi- the Evidence is indubitable, liCa 
dence is infallible, and the and the Conſequence io! 
Co:;{equence follows by a lows by a Moral Necellitys tur 
Natural Neceſſity. | "IL 
2. Fre Demonſtrative Tae Moral Evidence og Wi 
Evidence of this, when un- this, when underſtood, deg UF 
 derfiood. compels and ex- mands and requires Aftents Pea 
torts Aﬀent, | | | "np 
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3. Ix this point of Know- 
ledge, no Concurrence of 
the Will is requiſite. The 
Intellect aſſents without it, 
and no Prejudice or Paſſion 


can fo interpoſe as to in- 
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fuence its Judgment. 


4. Tars fort of Know- 
edge admits of no Degrees 


of Certainty, and there can 
Proofs from all Kinds of 


be no Proof of it, but of 
One Kind. 

5. ONE D dee 
Argument makes the utmoſt 
Mathematical 
which excludes all Poſſibi- 
lity of Falſhood, 

6. Tris takes place in 
things Natural and Mate- 
nal, ſuch as Quantity, Fi- 
pure and Extenſion ; Ideas 
of which we have from di- 
ect and immediate Senſa- 
uon. 

7. Our Reaſonings on 
this fide are concerning 
dimple Ideas, concerning 
which there is a General 
Conſent, 

Fou the very 


Certainty, 


Iv this point of Know- 


ledge the Concurrence of 


the Will is requiſite. The 


Inte!le& cannot aſſent wich- 


out it. Any Prejudice or 
Paſſion may ſo interpoſe as 
entirely to alter its Judg- 
ment. 

Tus fort of Knowledge 
admits of many Degrees of 
Certainty, and draws its 


Knowledge. 

Many Arguments con- 
cur to make rhe utmoſt 
Moral Certainty, which ex- 


cludes all Probability tho? 


not Poſſibility of Falſhoed. 

Talis takes place in 
things Supernatural and Spi- 
ritual, ſuch as Gop and his 
Attributes: of which we 
have no Idea from direct 
and immediate Senſation, 
but only from Analogy. 


Ou Reaſonings on this 


ſide are about complex No- 
tions and Conceptions, con- 
cerning which men ex- 
tremely diſagree. 


different, and even oppoſite Nature 


of Moral Certainty, and that which is ſtrictly Mathema- 


tical, it muſt appear 


1. THAT there is as little room for the latter in Na- 


tural Religion as in Revealed. To ſhew this clearly, 
I have inſtanced in the Fundamental Truth of Both: 
Which tho' founded upon the utmoſt Moral Evidence, 
ſo as to render a Diſſent from it inexcuſable, yet ap- 
pears not to be ſtrictly Demonſtrable. Indeed were there 
dne Demonſtrative Argument for it, all others would 
be entirely needleſs, 

T 3 2. THAT 


„ 


2. Tgar Natural Religion includes Faith, founded“ 
on Moral Evidence. When upon full Proof to our 
Underſtanding, we aſſent to this, There is a Goo, : 
then the hearty Concurrence of the Will, complears “ 
that Aſſent into Faith. Faith therefore is altogether | 1 
as neceſſary in Natural Religion as in Revealed.“ 
For tho? we have a Moral Certainty for the Exifteace 
of a Deity, which fo far is Knowledge only ; Yet itil 
becauſe the intrinſic Nature of Goo is-utterly incom- 
prehenſible, and can be no immediate Object of Hu- 
man Underſtanding, Men muſt give the Aﬀent of the 
Intelle& here, together with the Confent of the Will, 
to the truth of things as myſterious, as any in all Re. 
vealed Religion; and which they are obliged to con- 
ceive by the ſame Analogy, by which we conceive all“ 
the Myſteries of Chriſtianity. 5, 4 
3. Thar Evangelical Faith is no precarious or im- 
plicit Aſſent, but founded on the utmoſt iividence we 
are capable of receiving, for a Truth of that nature. 
To ſee this clearly, we muſt well diſtinguiſh two 
things: | | : ; 
F Ks T, the Aſſent of the Underſtanding to a Propoſi- 
tion upon Moral Evidence, which is thus far merely 
Knowledge. Here we are to fix our foot and join iſſue 
with all ranks of Unbelievers: the ground of whoſef 
Condemnation will be, that they wilfully with-held 
their Aſſent from the Truths of Revelation, when they 
had the ſame Evidence, which would have fully con- 
vinced them, in Matters merely human, i 
SECONDLY, a Conſent of the Will, following the 
Aſſent of the Intellect. The whole Proceſs of the 
Mind in obtaining ſuch a Faith, is performed 
in this manner. Firſt, a Propoſition being offered to 
us, the Will conſents to weigh the Evidence for it: 2. 
The Intellect weighs it, and if the Moral Evidence be} 
full, aſſents to it. Thus it commences a Point of 
Knowledge, and on a ſecond Conſent of the Will, a 
point of Faith. > | | 
Bur 'tis worth obſerving, that there can be no im- 


mediate Aſſent, to any thing inconceivable or incom- 
prehenſible. 


F a 
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piehenſible. To explain this by a few Inſtances, 
« There is a Gon,” When upon full Evidence we af 


ſent to this, what is intelligible in that Propoſition, is 


the immediate Object of our Knowledge I be incom- 
prehenſible Nature aud Attributes of Gop, are only 
the remote and mediate Objects of it. | 
Acain. * This is my beloved Son.” We aflent to 
this as a perfectly intelligible Propoſition, on full Evi- 
dence that it was ſpoke from Heaven: Being aſſured 
that Chriſt, not in apy unintelligible manner, but ac- 
cording to the plain Senſe of the Words, is as really 
and truly the Son of Gop, as one man is the Son of 
another. 5 | | 
HE who believes thus far, without any reſpect to 
what is incomprehenſible in that Propoſition, namely 
the Supernatural Generation and the ineffable Manner 
of it, has an Evangelical Faith. But what then, you 
will fay, becomes of the Myfteries of the Goſpe! ? 


They are all laid up ſafe, out of our reach, to be the 
immediate Objects of our Knowledge, when we come 


to ſee face to face. e 

From hence it appears, that Chriſtian Faith is not 
an implicic Aſſent to things unintelligible and uncon- 
ceivable : Since nothing that is incomprehenfible can 
come into any queſtion between us and Unbelievers. 
We can have no controverſy, but about what is per- 
fectly underſtood, as far as it is ſo; and concerning” 
the Moral Evidence upon which Propoſitions as clear 
as any in Human Language are founded. Our Con- 
troverfies turn wholly upon what is clear. As to what 
is incomprehenſible in any Propoſition, it can be 
no immediate, direct Object, either of Knowledge or 
of Faith. 5 | „ 

Tae Third Species of Knowledge, which we have 
from Reaſon, is Opinion, This Plate well defines A 
Medium between Knowledge and Ignorance. It is 
a ſort of Knowledge, loofely ſpeaking, inferior to any 
of the foregoing 3 but approaching neareſt to that 
founded on Moral Evidence. 
Certainty in its higheſt degree, leaves but a bare Pag. 
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Bility of the things being otherwiſe: All Opinion leaves | 


room more or leſs, for Doubt, yea for ſome Fear of 
its being otherwiſe. But as for all the Degrees, be. 


tween the Higheſt Moral Certainty on one hand, and 


the loweſt Probability on the other, theſe two ſorts of 
Knowledge run into each other; and are not eaſily to 
be diſtinguiſhed, | = 

THr1s may be illuſtrated by a Parallel, drawn from 
common Mechaniſm. While you are offering the Rea. 
ſons, for and againſt any Morally-certain or Probable 
Propoſition, imagine yourſelf throwing them into the 
Scales, and weighing them in a ballance. If the Bal- B 
lance inclines not at all to either ſide, there is no fart 
of Knowledge, but downright Igaorance: The Reaſons 
on each fide deſtroy each other, ſo that the Intellect 
cannot aſſent to either. And if there be any Deciſion, | 
it is the arbitrary Impoſition and precarious AQ of the 


Will. If either from its Natural Weakneſs, or for 


want of Improvement, the Intelle& cannot find out 
Reaſons, ſo that each Scale preponderates in its 
turn, then it is a State of Doubt. If one Scale 


preponderates but a little, and continues at a ſtay, 


ſo that the Difference is barely diſcernible, it is 
then only a Conjecture. But if this preponderancy is | 
very plain, tho' there is weight enough on the other | 
fide, to keep the Scale ſtill pendent, then it is properly | 
Probability or Opinion. When lattly, the Arguments | 
are ſo ſtrong, that one of the Scales weighs to the | 
ground, then it is Meral Certainty, and there is no 
reaſoneble Cauſe for any farther Scrutiny. The Pro- 
poſition ther concludes as /urely, tho? not ſo neceſſerily | 
as Demonſtration: Which admits of no Weight whatever 
to be thrown into the oppoſite Scale | 
Or Probability in general it may be obſerved, 
1. THAT while we are weighing a Probable Propoſi- 
tion, there are two latent Cauſes of Deceit: the one | 
in the Intelle& itſelf which holds the Ballance; for 
if a man is ignorant or weak, ſo as not to diſcern the | 
proper Reaſons; he may be impoſed upon by falſe | 
Weights: The other in the Wall, hams — of 
| | | Plain 
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lain Reaſon, a man throws his Pride, or Paſſion, or 
e into the Scales. And theſe will by the in- 
nfible turn of a falſe Ballance, outweigh the ſtrongeſt 
Arguments. 

2. THar the Higher Degrees of Probability, in 
matters of Religion, demand our Aſſent. So they do 


in all other things. Where the difference 15 not great 
between the oppoſite Sides of a Queſtion, men ever 
cloſe with the greateſt Appearance of Truth, and that 
in things of the greateſt moment. Nay the main 


Conduct of human Life, is governed by the higheſt 
Probality : So that in many Inſtances, it would be 
downright Madneſs, not to be determined by it. Yet 

3. Mere Probability is not a ſufficient Ground for 
religious Faith. This muſt be built on certain Know- 
ledge, which Opinion properly ſpeaking, 1s not. In- 
deed the word is vulgarly taken for any Aſſent whether 
formed on Probability or Moral Certainty. And fo, 


is commonly ſaid, A Man is of ſuch an Opinion,” 


with regard to the very Fundamentals of Chriſtianity, 
But this looſe way of ſpeaking ought never to be uſed, 
ſeeing it has a tendency to betray unwary men, into 
a favourable Judgment of ſuch Principles, as are de- 
ſtructive of all Religion. 
Taz Fourth Species of Knowledge which we have 
from Reaſoning, (if it be not rather a Particular Spe- 
nes of Moral Certainty) is An Aſſent upon Teffimony : 
To make which truly Knowledge, there muſt be a con- 
2 of our own Reaſon in the following particu- 
ars: | HE | 
1. Our own Reaſon muſt judge of the Subject-matter 
of the Information, whether it be made in 1atelligible 
Words. For no man can be informed, of what he can- 
not underſtand ; there can be no Revelation to us, con- 
cerning the intrinſic Nature of things, that are incom- 
prehenſible to us. And accordingly no Part of the 
Chriſtian Revelation concerning GOD and things ſuper» 
natural, reaches farther than their Zx:fence, and that 
lively Analogy under which they are repreſented, which 
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wr x 


is as plain and obvious and intelligible, as any thing inf 
common Life. - 
2. Our Reaſon muſt convince us, that the Matter off 
the Information is poſſible, that it implies no Contradic. 
tion. And if the Information relate to things ſuperna- 
tural, this is a fundamental Rule, To deduce no Con- 
tradiction but from what is plain and intelligible in every 
Propoſition : Whence it follows, that ſuch Abſurdities® 
and Contradictions as ariſe, from a Compariſon of what 
is plain and intelligible, with what is incomprehenſible, 
in reſpect of their intrinſic Natures, are all groundleſs 
and imaginary, _ | £ 2 
3. Our Reaſon muſt judge concerning the Ability and 
Integrity of the Informer. Information or Teſtimony ® 
may be divided, into Human and Divine. To Human 
Teſtimony we aſſent only fo far, as it appears agreeable 
to Truth. Yet this Aſſent is very extenſive, and makes 
up the greateſt Part of Human Knowledge. It takes in 
all we have of the Hiſtory of Mankind, all the Accounts 
of whatever we have not ſeen ourſelves, And we ac- 
quieſce in all this, not as probable only, but as ſo much 
real Knowledge: Being an Aſſent which is founded on 
ſuch Evidence, as often amounts to a Moral Certainty. 
As to Divine Information or Revelation, Reaſon 
knowing it to be divine, is already convinced, that it 
exceeds all Human Certainty. The only thing therefore 
Which it is to be conceived of here, is | 
4. Taar the Revelation is Divine; or, that the Scrip- 
ture is of Divine Authority, In order to this we may} 
obſerve | EY 2 a 
FIRST, That as Gop has made Men the immediate 
Inſtruments of all thoſe Revelations, ſo Evangelical Faith 
muſt be partly founded on Human Teſtimony. By Men 
were both the Old and New Teſtament wrote; and if 
we conſider them abſtracted from their Divine Authority, 
they muſt be allowed to be of equal Credibility, at lealt, 
with all other antient Writings. Tho' we ſhould ſup- 
Poſe them to be upon the foot of mere Human Teſti} 
mony, yet would our Knowledge of them be at leaſt of 


equal Certainty, with that founded on any profane 
. | Hiſtory, | 
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Hiſtory. Now if to this Human, we add ſuch Divine 


Teſtimony, as cannot be pretended for any other Writ- 


ings in the world, as the Miracles of Chr;f and his 


apoſtles; the concurrent Completion of all the Prophe- 


tes from the beginning of the World in Him alone; the 
eriptures being the only Book in the world, that gives 


Ins any Account, of the whole Series of Gop's Diſpenſa- 


SEA IL PR 


ions toward Man from the Creation for four thouſand 
Irears; the great Exaltation of Natural Religion, viſible 


n every Part of it, and laſtly the Providential Care, fo 
nanifeſt in every Age, for tranſmitting down ſeveral 


Books, written at ſuch great Diftances of Time one from 
Another, and all of them from Us; Their being at this 
. lay ſo void of any material Error, that in the infinite 
ZI Various Readings, which have been carefully collected, 
TJ there cannot be found One Contrariety in any fundamen- 
al Point of Faith or Practice. If theſe things, I ſay, are 
BJ throughly conſidered, they give the Scriptures ſuch a 


Certainty, as no Writing merely Human can have, and 
ze the greateſt Evidence for the Truth of them, which 
they are capable of receiving, without a continued, daily 


© Repetition of Miracles. We may obſerve, | 


SECONDLY, That as Gop has made Men the imme- 
diate Inſtruments of all his Revelations, fo he hath con- 


teſcended to make uſe of Human Language, as well as 


of our Natural Ideas and Conceptions, for the clear and 
aly Repreſentation of things ſupernatural, and other- 
wiſe incomprehenſible. Indeed the intrinſic Nature of 
heavenly things, could no otherwiſe have been revealed 
bus; ſeeing we had neither Capacity to apprehend, 
nor Language to expreſs it. Or had it been miracy- 


buſly revealed to a particular Man, yet it would not 
have been poſſible for him to utter it. This made it 


neceflary to adopt all the Divine Revelations to our na- 
tural Way of thinking and ſpeaking. And accordingly 
ge are not obliged to believe any Doctrine, which is not 


plain and intelligible, All in Scripture beyond this, is 


o immediate Object of our Faith, but belongs to ano- 
ther World: And we are at preſent to believe no more 
it, than that it is incomprehenſible. | 
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the Truth of each Propoſition in the Goſpel, as far only 


Leaving the incomprehenſible Nature of that Union and 


the Manner of that inconceivable Generation, to the! 


in all his Revelations. 


| Knowledge and Evidence, what endleſs Confuſion may 


each of them: From men's inſiſting upon the Evidence 


terfere or claſh with each other: And, laſtly, from not 
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- NoTnrinc therefore is more abſurd, than the Objec | 
tions of Unbelievers againſt the Chriſtian My ſteries ag 
unintelligible: Since Chriſtianity requires our Aſſent ta 
nothing but what is plain and intelligible in every Pro- 
poſition. Let every man firſt have a full Conviction of 


as it is plain and intelligible, and let him believe as fark 
as he underſtands. Let him firmly believe, There is 


but One Gop, the object of any Divine Worſhip what 


ever; and think and ſpeak of him under that plain 
Scriptural Diſtinction, of Father, Son, and Holy Ghoſt 


Diſtinction, to the great Author of our Faith himſelf, 
Let him believe Chr; ro be the only-vdegotten Son off 
Gop, in the obvious Import of thoſe words, and leave 


Veracity of GOD. Let him believe, that Chri/? did a 
truly make an Atonement to Gop for Us, as one man 
atones for another to a Third Perſon; and leave the un- 
intelligible Part of that divine Operation, for the Subje& 
of future Praiſe and Contemplation. Let men, I ſay, 
believe as far as they thus clearly underſiand, without 
perplexing themſelves or others with what is incompre- 
henſbie; and then they fulfil the whole Purpoſe of Gov 


By thus carefully diſtinguiſhing the ſeveral kinds of 


be prevented, in Religious Controverſies ? Moſt of theſe 
have ariſen, from ſuppoſing theſe Heads of Knowledge 
to differ in Degree only, not in Kind; and from con- 
founding the different Kinds of Evidence, peculiar to 


proper to one kind of Knowledge, for that of another, 
which will not admit of it: From oppoſing to each other 
the different Kinds of Knowledge, which can never in- 


| 


diſtinguiſhing between a blind, implicit Aſſent to the 


Teſtimony of Another, and that Faith, which implies a 
full, rational Conviction of the Truth of what is be- 
lieved. | al 
| Ser. 


III. 
H the Improvement of Knowledge by Revelation. 


SECT. 


E have now brought the Mind of Man by ſeveral 
IV Steps to the utmoſt Knowledge ĩt can reach by its 
own Faculties, Whatever is beyond That contained 
under the foregoing Heads, 18 communicated to it from 
Heaven. 

Wu x we obſerve, 1. The more particular and full 
Diſcoveries, of thoſe Relations we had ſome knowledge 
of by the Light of Nature, * and 2. Thoſe Relations 
ze bear to Gop and Gop to Us, which are intirely 
new, and undiſcoverable by the Light of Nature: This 
Knowledge includes the Foundation and Subſtance of all 
Revealed Religion, 

As to the Firft, When to that General Knowledge we 
have by the Light of Nature, of Gop as the Creator of 


Jil! things, it is revealed, That he pete them into being, 


and created them by hit Word; that he made Man in 
particular ow? of the earth, and breathed into him a Prin- 
tiple of an higher kind: That he was created in Inno- 
ence and in the image of GOD, and that from Him all 
Mankind deſcended. 

Acain, When to the General Relation of his Pro- 
vidence over us, it is more particularly revealed, That 
he npholdeth all things by the word of his poxwer ; that in 
him awe live, move and have our being; that not a ſparrow 
falls to the ground without him, nay, that the hairs of our 
bad are _ rumbered And, laſtly, when his Relation 
tus as a Judge is rendered more fall and expreſs by 
theſe Peres That the eyes of the Lr are in every 


Vor. II. U Place, | 


15 
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place, Lebolding the evil and the good; that he ſpall bring 


(very work into judgment, with every ſecret thing, an wa. 
71 be good or evil; that he hath appointed à day in which he 
judge the ævorld, and that in order to this univerſal 
'1i2 ment there ſhall be a Reſurrection of the dead, both 
of the juſt and of the unjuſt, f 
AgalIN, when it is revealed, that there is but one Goof 
in oppoſition to the multitude of Heathen Deities ; ; tha : 
this God zs 4 Spirit, that there is none Good but He, that i 7 
He only is wiſe, and his Wiſdom is infinite, that he is 
Almighty, hath all Power, is ab:we all, the only Poten- 
tate, King of Kings and Lord of Lords; that he is Shs moſt | : 
high, the Lord of Heſts, who only hath immortality : Theſe 
and ſuch like equally-expreſs. Declarations, concerning MI 
the One Gop, are evident Improvements, of that 
Knowledge, which we have by the light of Nature. 
THrest Expreſſions are all plain and intelligible, of 
that when we uſe them, we know what we ſay. But as 
to the following Expreſſions concerning the One Gov, 
That he is Gop of himſelf, Root, Principle, Origi-$ 
nal”; That he is a Pure Act, Simple, undivided, 
Self- exiſtent, abſolutely-ſupreme:“ Together with thel 
words “ Subordinate, Co-ordinate,” and above all, his 
Metaphyſical « Subſtance and Eſſence” : Theſe are not 
the Language of Revelation, eſpecially when uſed to 
explain the Unity of Gop; but affected Terms invent 
ed by Men, to expreſs their ſeveral Sentiments of that 
Unity. 

Can we ſufficiently lament, the Miſchief which has 
been done by the rumbling of theſe and ſuch like ſound- 
ing words thro' whole Volumes? To the confounding 
both the Writer and the Reader, and perplexing that 

great Article of our Faith, the Trinity: Which as 1 
lies in the Scripture, is ſo far as we are to believe it, the 
plainneſt thing in the world? All this pompous Aﬀectas 
tion of being more knowing in the Chriſtian Myſteries, 
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than the Scriptures can make men, tends only to propa- 
ate abſurd and inconſiſtent Notions, which a plain rati 


TRA 


onal Man would be aſhamed of. Such as theſe, 
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Taar the Son of Gop was produced by an exter- 
nal Act of the Father's Power, but was not made or crea- 


ted. 
THAT there are three Perſons truly Divine: One of 


bring) | 
hel her 
ch he b 
verſal 3 


both i them the true Gov, the Second, Truly Go, the Third, 
J 10 Gop at all. 

Goo Tua we may and muſt pay Divine Worſhip to 
that two Gods, and Divine Honour to a third Terſon, 
that ¶ who is no GOD; 
he is Tua dy the term Trinity we muſt mean, A trinity 

oten- of Two Gons, and a Divine Perſon, but no Gov. 

moſt | THESE and many ſuch Poſitions are either expre/ly 
heſe or by plain conſequence contained in ſome cf our mo- 
ning dern Syſtems of Religion, and are ſet down here, not 
that as they are a total Subverſion of the Chriſtian Faith, 
but as they are a bold and arbitrary Impoſition upon 

„ oF the Common Senſe and Reaſon of Mankind. | 

ut as Tat Relation we bear to God as our Creator, which 


20D, was partly diſcovered by the Light of Nature, is made 
1g1-W nearer yet, and more dear and engaging, by that en- 
ded, BY tircly-new Diſtinction in the One God, revealed to 
the us under the different Characters of Father, Son and 


bis Holy Ghoſt, and by the unſpeakable Bleſſings we de- 


not rive, from their Several Offices and Operations. 
d oF Tais Diſtinction, utterly incomprehenſible in itſelf, 
ent cou'd never have been known to Men, but by Reve- 
that lation. Nor could we have conceived it in any degree 
had it not been d:ſcovered to us, undet the Semblance 
of ſuch Relations, as are familiar among men: As that 
of a Father and a Son, and rhe Spirit of a man which 
is in him. And if we admit this Diſtinction at all, 
we muit hold it to be ſo really founded in the Divine 
Nature, that we cannot think or ſpeak of itſelf any 
otherwiſe than as a perſonal Diltintion. For the Fa- 
tier, Son and Holy Ghoi!, are. in reſpect of one avo- 
ther, thus diſtinguiſh'd thro' the „hole Languege of 
Revela ion: And in reſpect of Mankind, they are ever 
diſti guiſhed by ſuch different Operations, az we diſ- 
tnguiſh Human Perſons bv. So that whatever i ge- 
8 2 noted 
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noted by Father, Son and Spirit, we muſt either flatly | 
reject the Scriptures, or elſe always ſpeak and think 
of thoſe Three, as we do of three Human Perſons. 
THar Chriſt, the Second Perſon, had a Being, be. 
fore he was born of a Virgin, is ſo evident from Re- 
velation, that we can make no Senſe or Coherence of | 
Scripture, without allowing it: And there can be no 
other purpoſe, in revealing all things concerning him, 
under the Character of a Son, and only begotten Son, | 
but to convince us, that he has all the Natural, Eſſential 
Attributes of his Father: that as an Human Son poſ- 
ſeſſes the entire, human Nature, ſo the Son of Go 
poſſeſſes the entire Divine Nature. 3 
TnaAr the Holy Spirit, who is in Scripture diſtin- 
guiſhed from the Father and the Son, is a diſtinct Per- 
Jon from both, is plain from the Commiſſion given | 
the Apoſtles to baptize, in the name of the Father and of | 
te Son and of the Holy Ghoſt : This Form, if each of | 
theſe be not a diſtinct Perſon, ſufficiently tends to con- 
found Mankind. If the Holy Ghoſt be not a diſtinct 
Perſon, but only a Power of the Father, then the 
denſe of it runs thus, Ga and baptize in the name | 
of the Father, and of the Son, and of the Father again.“ 
Therefore to ſay the Third Perſon here mentioned, is 
® mere Name, and imports only the Power of the Fa- 
ther, is not only charging God with laying a Snare 
to deceive us, but denying his Commiſſion to be Com- 
mon Senſe. 8 8 9 7 
Tur the Holy Spirit is Gos, is evident from 
Revelation, which every where diſtinguiſhes him by 
this peculiar Character of Holy. For abſolute Holi- 
neſs is the peculiar Attribute of the abſolutely-Supreme 
Gop: And He being every where called, The } 
Holy Spirit,” by way of Excellency, and Diſtinction 
from all Created Spirits, That Epithet muſt imply an 
Original, intrinſic and eſſential Holineſs in Him. 
Eſpecially if we obſerve, That this is his conſtant, 


dillinguifſhing Character, not only where he is _ | 
oned | 
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atly WJ oned with relation to Us, but alſo where he is named, 

ink WF together with the Father and the Son. Inſomuch that 1 
He alone is expreſly ſtiled Holy, wherever the Three q | 

be. I Perſons are expreſly named together in Scripture. 110 


Re- Tur word Hoh in thoſe places cannot be added, in [| li 
of oppoſition to the Father and the Son : Nor as exclu— 1 | 
: no BY five of them; becauſe they are both, abſolutely Holy, | 4:40 


im, as well as the Spirit: So that they naturally lead us Tal 
on, into a belief, That His is the ſame Holineſs with that 404 


tial BY of the Father and the Son, namely, the intrinſic Holi- "| 
ole | neſs of Jehovah, the moſt high, the Supreme Goo, |: il 
0D To this if we add, That he is called, The Spirit of 1448 
; Holineſs, the Spirit of Glory, the eternal Spirit, and verv 148 
lin- often zhe Spirit of Gop, as particularly at the Baptiſm . 
Per- of Chriſt, where he was perſonally diſtinguiſhed from . 
ven the Father, even in a viſible Appearance: We mutt 108 
% MF have our Reaſon ſtrangely amuſed by Subtilty ard x [i 
| of BF Criticiſm, and be turned quite out of the plain Way NI. 


0n- of Thinking, before we can underſtand theſe Revela- 
net tions, to mean any thing elſe, than that He is Goo, 
the equal with the Father. | | 

_— Tk Sum is this. Since both Reaſon and Revela- 
tion ſhew, there is but one Gop, we can own ard 
s BF worſhip but One. And fince that One Gop is ſet 
Fa. forth to us in Scripture. under Three diſtinct Relations, 
ae and accordingly repreſented by diſtinct Perſonal Names, 
and Characters and Operations and Offices: Therefore 
we worſhip but One Go with this Diſtinction of bis 
Jon making, not of Ours. | 

by IT is ſaid, Thou ſalt worſhip the Lord thy Gor, and 
i- WW Zin only ſhalt theu ſerve + by which All Divine Wor- 
ſhip is utterly cut off from the Son and Holy Ghoſt, 
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be unleſs they are One with the Log D our Gop, Again, ä 
n ie is written, The Lon D Gop is One Logp, whom [ 
vue are to we avith all our heart, mind, foul, and ftrength. [ 
m. hut if fo, All Divine Love is cut off from the Son and ARA 
= Holy Ghoſt, unleſs they are that One Lord our Gov: Wes 
ae Who is a jealous Gov, and will by no means ſuffer i 
e IN any Part of his Worſhip to be paid to any other. | 
WR” z | ACCaRrDING [| | 
Ls 
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Accorvixc to this plain and natural way of think- 
ing, as we are baptized by one and the ſame ſolemn 
Act of Worſhip, Ia the name of the Father, and of the 
Son, and of the Holy Ghojt : So we ever after adore them, 
without any Degrees or Inequality of Worſhip : Which 
indeed, as it is truly Divine, can admit of no Degrees 
or Inequality. Whereas they who argue for an Ine- 
quality in the Divire Perſons, and for an Inferiority of 


Natu:e in the Son and Holy Ghoſt to the Father, necef. | 


{arily involve themſelves ard all their Adherents in 
endleſs Unceitainty and Confuſion, For they can 
never ſettle the different Kinds and Degrees of that 
Lower Divine Worſhip, (a Contradiction in the very 
Terms) which is to be paid to the Son and the Holy 
Ghoſt. hey can never diſtinguiſh it with ſuch Ex- 
actneſs, that it ſhall neither be the Worſhip due to 


the Supreme Gop, nor that Honour which is to be 
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paid to mere Creatures, and varied according to their | 


ſeveral Dignities. 


Bor to make it yet more clear, That the Mind of | 


Man cannot without Abſurdity, have any other Con- | 
ception of the Son and Hoiy Ghoſt, than as being | 
incomprehenſible, One abſolutely fupreme Gop with | 


the Father, and One joint Object of all Chriſtian Wor- 
ſhip, let us collect the Iwo ſeemingly-inconſifient 


Doctrines, into Oppoſite Propoſitions, 


THERE is no other 


Gop but One. 


Tzov ſhalt worſhip the 
Loxp thy Gov, and him 


only ſhalt thou ſerve. 


Ox this ſide the Precepts 


are expreſs and poſitive, 
for our believing in One 


Gop alone, and for paying 
DivineWorſhip to ham only. 
They are full and F mage 
tory againſt addreſſing our- 
ſelves religiouſly to any 


other 


Lu all the Angels of | 


God worſhip Him. 


BAPTIZE all Nations | 
in the Name of the Father, 
and of the Son, and of the 


Holy Ghoſt. 
Ox this ſide the Precepts 
are equally expreſs and po- 


ſitive for our believing the 
Son aud the Holy Ghoſt to 
be Go, and for the whole! 
intelligent Creation to pay 
to the Sons 
They are} 

likewiſe 


Divine Worſhip 
in particular. 


1 


other than that One Su- 
preme Gop, who i: a jea- 


ſous Gop, and will not 


ſuffer any Degree of Di- 
vine Worſhip to be diteck- 
ed to any other. Not can 
ve frame any other Notion 
of Idolatry, than the ad- 
lrefing ourſelves either in 
Body or Mind, by way of 
Religious Worſhip to any 
other Being than to the 


the name of the 
Jointly : And all this, wich- 


likewiſe full 
tory for our addrefſing our- 
ſeives in one cf the mot 
ſolemn Acts of Divine Wor- 
hip, jointly to the Father, 
Son ard Holy Get. And 
as we are 8 into 
Chriſtianity by this Act, fo 
we are ever alter bleſſed in 
Three 


and peremp- 


out the leaſt direct or indi- 


rect Mention or Iutimation 


Supreme God. 
| of any Inequality ip their 


| Natures, or of any Diftinc- 


tion in their Worſhip. 
Now both theſe Precep:s are expreſs Scripture, 
and tnerefore equally objects of our Faith, It being 
evident, that heie is no Contradiction in terms, and that 
the ſeeming Contradittion is with regard to a Unity 
and Diſtinction, for the direct Apprehenſion of which, 

there is no Capacity i in the Mind of Man; the Wiſdom 
of Goo has left it for us to believe them both, and to 
reconcile them according to the be“ of our Underitand- 
ing: Not by taking upon us to ſhew, How the Di- 
vine Nature is One, and how 1t is Three: but b 

ſolving the ſeeming Oppoſition i in a way moft obvious 
to a plain Capacity. 
there is but One Go, who alone 1s to be worſhipped, 


and fince the Son and Holy Ghoſt are both called Gop 


in Scripture, and expreſly commanded to be worſhip- 


ped ; therefore they are One with the moſt high Gon, 


tho' how they are One we cannot comprehend. 

Taus has the Goſpel-Revelation 1mproved the 
Knowledge of Mankind, in theſe important Points. 
And it has no le improved our Knowledge, in the 
grand Article of Future Rewards and Puniſhments. 

As to Rewards, 1. Whereas all that was before ex- 


pected in the other World, was N Pleaſures for 
the 
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the Body, and pleaſing Contemplation for the Soul: | 
Now we learn the Joys of Heaven to be of a ſort, 
whereof Nature can give us no Conception: We ſhall 


be as the Angels of Gop in Heaven. 


2. Taz Reſurrection of the ſame Body, is a point 
intirely New, of which Chriſt's riſing with the ſame 
Body aſſures us. That this Body will be changed, is 
likewiſe intirely New: That this Change ſhall be 
effected in a moment: that the Dead in Chriſt ſhall 
riſe firſt : that their Change ſhall be into the likeneſs 
of Chriſt's glorious Body: All which particulars are 
beyond whatever could have been ſuggeſted, by the 


mere Underflanding of man, 


ANOTHER Inſtance of Revelation intirely new with 
reſpect to theſe Rewards is, That of living for ever 
in the immediate Preſence of Gop, the Fountain of all 
Happineſs. We are now informed, That we Hall ſee 
Gop as he is, face to face, in whoje prejence is fulneſs of 
Foy: That we Hall be aul ere he is, ſhall behold bis Glory, 
and ſhall ſhine forth as the ſun in the kingdom of our 
Father. This is a ſtrain no Imagination merely hu- M 
man could ever reach or aſpire to. We may add, 
that whatever the wiſeft Heathens ſpoke of future M 
Rewards, was only from faint Conjeure: Whereas Þ 
now we have the plain and expreſs and repeated Promiſe 


of Gov for them. 


alone, 


fear him who is able to deſtroy both body and foul in Hell. 


2. That the Soul will be puni/ped with everlaſiing . 
Deſtruction from the preſence of the Lord. That the chief IM; 
of all Miſery in another Life, would be excluſion from 
the fight of God, was never thought of by the wiſeſt 


Heathens, who placed all! Happineſs in themſelves. 


3. Thar the Body will be puniſhed by Fire, than . 
which we have not any Revelation more expreſs and BI; 
poſitive. 


As to Future Puniſhments we learn from Revelation MY, 


1. THaT they are both for Soul and Body, which 
are diſtinguiſht by he avorm that dieth not, and the fire 
that is not quenched, And accordingly we are bid toi 


1 


pofitive. And as it is an inſtance of the great 
Goodneſs of Gop, that the Joys of Heaven are repre- 


ſented figuratively, as exceeding the utmoſt of our 


x Conceptions ; ſo it is an Argument of his ſtrict Juſtice, 


that the Pains of Hell are more literally foretold. 


4. ThE Eternity of theſe puniſhments is revealed, 


gu Plainly as Words can expreſs it. Not that the Pu- 
2 nſhments denounced, are mere arbitrary Sanctions, 
like thoſe annext to Human Laws. But thoſe Denun- 


J ciations are withal ſo many previous Warnings, of 


the inevitable Conſequence, the Natural Tendency of 


in to Miſery. So that an unrepenting Sinner cannot 
Abe otherwiſe than miſerable in another Life by a Ne- 


Jl all be diſsel ved, and the elements fhail melt with fervent 


2 cefity of nature: Since there never can be any Altera- 
ton of his condition, without ſuch a Change of the 
A whoſe Man, as would put the natural and ſettled Order 
of the Creation out of courſe. 


Wir reſpect to theſe Rewards and Puniihments, 
ve have theſe farther Revelations : That the very Day 


BJ is af pointed by Gop, in which be will judge the World in 
BY !ighteon/neſs, by rhe Man whom he hath ordained; That 
e hath committed all judgment to the Son; and that 


al Mankind mul come upon their trial at once. 
The glorious Pomp and Majeſty of bis Appearance, 
the awful] Solemnity of the whole Procedure, nay the 
rery Words of the Sentence both on the Juſt and on 
the Unjuſt arc diſcovered to us, It is farther revealed, 


rnat in this Day of Go», while he deſcendeth with 


ten thouſands of his Angels, e heavens being on fire, 


teat, Theſe are the zerrors of the Lord, which are ſuffi- 
tient to make the ſtout-hearted tremble, and are ſuch 
Motives to all Holineſs of Heart and Holineſs of Con- 
rerſation, as nothing but Infidelity or wilful Want cf 


Conſideration, can render ineffectual. 


ken a Survey of the Wiſdom of God in the Creation: 
klore I conclude, it may not be improper to add ſome- 


5 
11 


Havinc now as my Leiſure and Abilities permitted, 
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all Enquires of tbis kind to be vain, fruitleſs Labour, 


and thoſe on the other, who ſpend more Time therein, 


than is conſiſtent either with Religion or Reaſon. 
1 po this chiefly in the words of that great Ornament 
of his Profeſſion, the Lord Chief Juſtice Hale, He ſup- 


poſes the Good Steavard, giving in his Account at the 


Laſt Day, thus to ſpeak. (Happy is He, who can 
adopt bis Words, in ſpeaking to the Judge of All!) 


1. I HAVE not looked upon thy Works inconſider- 
ately, and paſſed them over as ordinary things: But I Þ 
have ſtudiouſly and diligently ſearched into them, as | 
things of great Eminence and Wonder; and have eſteem- 
ed it Part of the Duty, which the wiſe Gop of Nature 


requires of the Children of men, who for that very end 


expoſed theſe his Works, to the view of his intelligent! 
Creatures, and gave us not only Eyes to behold, but} 


Reaſon, in ſome meaſure to underſtand them. There- 


fore I have ſtrictly obſerved the Frame of the World, 


and its ſeveral Parts, the Motion, Order and Divine 


(Economy of them. I have ſearched into their Quality, 
Cauſes and Operations, and have difcovered as great, 


if not greater matter of Admiration than in the Beauty 
which at the firſt View they preſented to my Senſe. 


2. AND this Obſervation did not reſt: in the bare Peru- | 


ſal of the Works themſelves, or in the ſearching out, fo 
far as that could be done, their immediate natural Cauſes. 
But I traced their Being, Dependence and Government 


unto Thee, the Firſt Cauſe of All. And by this tracing} 
of things to their Original, I was led to a demonſtrative 
Conviction, that there is a Gop, who is the Great] 
Cauſe, both of their Being and Motions : Yea, that 
there is but One Gop; that be is moſt powerful, moſt} 
wiſe, knowing ail things, governing all things, ſupport- 


ing all things. Upon theſe Convictions I was firength- 


ened in the belief of thy holy Word, which had io great] 


a Congruity with theie Truths 
3. AND upon theſe Convictions I did learn the more 


to honour, reverence and admire Thee, and to worſhip, 


ſive and obey Thee, to walk humbly and fincerely ane 
| law full) 


thing, in anſwer to thoſe on the one hand, who imagine 
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law fully before Thee, as being preſent with me, and 
beholding me, to love and adore Thee, as the Fountain 
of all Being and Good. When I looked upon the Glory 
and Uſefulneſs of the Sun, I admired the Gop that made 
it, chalked out its Motions, placed it in that due Diſ- 
tance from the Earth, for its Uſe and Conveniency. 


When I looked upon the Stars, thofe huge and wonder - 


ful Balls of Light, placed at that immenſe Diſtance from 


7 the inferior Bodies, and one from another, their Multi- 
tude and Motion, I admired the Wiſdom and Power of 
that Gop, whoſe Hand ſpans the Heavens, and has fixed 


every thing in its place. Nay, when I looked upon the 
poor, little Herbs, that ariſe out of the Earth, and con- 


ſidered the ſecret Spark of Life, which is in every one 
of them, that attracts, increafeth, groweth, produces 


Seed, preſerves them and their Kinds; the various Vir- 
tues that are in them, for the Food, Medicine and De- 


light of the more perfect Creatures: My Mind was 


ſwectly carried up, to the Adoration and Praiſe of that 
Gor, whoſe Wiſdom and Power and Influence and Go- 
vernment, are ſeen in theſe Footſteps of his Goodneſs. 
So that take all the wiſeſt and ableſt Men, the moſt 


powerful. and the moſt knowing under Heaven, they 


cannot all equal the Wiſdom and Power that are ſeen in 
a Blade of Graſs. Nay, they cannot ſo much as trace 
out, or clearly and diſtinctly decypher, the great Varie- 
ties in the Production, Growth and Proceſs, of its ſhore 
yet wonderful Continuance. Inſomuch that there is 
ſcarce any thing upon Earth, be it ever ſo inconſidera- 
ble, but yields me Inſcriptions of the Power and Wiſdom 
of its Maker written upon it. 


4. In the contemplation of thy great Works of the 


Heavens, thoſe goodly, beautiful and numerous Bodies, 
ſo full of Glory and Light, I could not but make that 
natural Reflection, LoRx o, what is man, that thou art 
mindful of Him, or the Son of man, that thou regardeft 


him? It is true, Man conſidered in himſelf, is a Crea- 

ture full of wonder: but compared with theſe goodly 
Creatures, he ſeems but an inconſiderable thing. I 
karned hereby, to be humbled to the Duſt, and to 


adore 
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( 240 ) 
adore thy Condeſcenſion, that thou art pleaſed from 


Heaven, the Dwelling-place of thy Majeſty, to take 
care of ſuch a Worm as Man, ſinful Man! | 


5. In the contemplating thy Power and Wiſdom, in 
creating and governing the World, I have learned Sub. 
miſſion to thy Will, as being the Will of that moſt wiſe 
Gov, that by his Wiſdom not only created at firſt, but 
fill governs all things. I have learned to depend upon 


thy Providence, who tho' I am but a worm in compari. Þ 


fon of thy Heavenly Works, yet am an excellent Crea- 


ture in compariſon of the Ravens, and the Herbs of the 


field. Yet thoſe he feeds, and thefe he cloaths: And 


ſhali he not much more cloath and feed ze? Thus I have | 


in ſome meaſure improved the Talent of thy Works, to 
trace out thy Majeſty and my own Duty. 
Now is it a vain or fruitleſs Labour, thus to ſurvey 


the wonderful Works of Gop? And yet it is certain, 
we may run to exceſs, even in Enquiries of this nature, 
We may ſpend far more Time and Pains therein, than 


is conſiſtent either with Religion or Reaſon. Have we 
not a curious Inſlance of this, in the Writings of a late 
eminent Philoſopher ? At the ſame time, a Divine by 
Profeſſion, and Rector of a confiderable Pariſh. ** Du- 
ring the whole time, ſays he, that I have reſided here, 


I have not been able by all my Induſtry, to diſcover any 


more than fifty-three Species [of BurrERTIIES I] in 
this Neighbourhood. But I verily believe, if Gop 
fpares my Life a few years longer, I ſhall be able to 
find ſeveral more!” Was it not pity, but his 
Life ſhould have been ſpared fifty Years, for ſo excelient 
a purpoſe? _ | 
To thoſe who lean to this Extreme, I would recom- 
mend a few more Reflections, extracted from the ſame 
maſterly Writer. 

r. My Learning of Natural Cauſes and Effects, and 


of Arts and Sciences, I have not eſteemed to be the chief 


or beſt Furniture of my Mind, but have accounted them 
droſs in compariſon-ot the Knowledge of Thee and thy 
Chrift, and him crucified. In acquiring them, I have 


always taken care, 1. That I might not too prodigally 


beſtow 


(- 241 ) 
beſtow my time upon them, to the prejudice of that 
time and pains which was moſt profitably beſtowed, on 
the acquiring of more excellent Knowledge, and the 
greater Concernments of my everlaſting Happineſs. 

2. I caRR1ED along with me in all my Studies of 
this kind, the great Deſign of improving them and the 
Knowledge acquired by them, to the Honour of thy 

Name. and the greater Difcovery of thy Wiſdom, Pow- 
er, and Truth; and fo tranſlated my ſecular Learning, 
into an Improvement of Divine Knowledge. And had I 
not ever preſerved that Deſign, in my Acquirement of 
Natural Knowledge, I ſhould have accounted all the 
time miſ-ſpent, which had been employed therein. For 
[ ever thought it unworthy of a man, who had an ever- 
laſting Soul, to furniſh it with ſuch Learning as either 
would die with the Body, and ſo become unuſeful for 
his everlaſting State, or that in the next moment after 

Death, would be attained without Labour. y 
3. My Knowledge did not heighten my Opinion of 

myſelf: For the more I knew, the more I knew my own 

lenorance. I was more and more convinced, That I 

was very ignorant, even in what I thought I knew. 

And I found an infinite Latitude of things, which I did 

not know at all. Yea, the farther I waded into Know- 
kdge, the deeper ſtill I found it. And it was with me 
juſt as it is with a Child, that thinks, if he could but 
come to ſuch a Field, or climb to the Top of ſuch a Hill, 
he ſhould be able to touch the Sky. But no ſooner is he 
come thither, than he finds i: as far off as it was before. 

ſuſt ſo, while my Mind was purſuing Knowledge, I 

found the Object ſtill as far before me as it was, if not 
nuch farther, and could no more attain the full and ex- 
it Knowledge, of any one Subject, than the hinder 

Wheel of a Chariot can overtake the former. Tho' I 

knew much that others were ignorant of, yet {till I found 
there was much more, whereof I was ignorant than 
what I knew, even in the compals of the moſt ineonſide- 
table Subject. And as my very Knowledge taught me 

Humility, in the Senſe of my own Ignorance, fo it 

uught me the Narrowneſs of my Underſtanding, which 
Vol. Il, 3 could 
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could take in things only by little and little. It taught 
me, That thy Wiſdom was unſearchable, and paſt find- 
ing out: Yea, and that thy Works, tho? they are but 


finite in themſe}ves, and neceſſarily ſhort of the infinite 
Wiſdom that contrived them, are yet ſo wonderful as | 
fully to confirm the Obſervation of the wiſe man, Ne 
man can find out the Work that thou maleſt, from the begin- 
95. to the End. If a man were to ſpend his whole 


Life, in the ſtudy of a poor Fly, he would ſtill leave 


much more undiſcovered, than the moſt ſingular Wit | 


ever attained. 


4. Ir taught me alſo, with the wiſe man, (when | 
looked back on what I had attained) to write Vanity 
and Vexation, upon all my ſecular Knowledge and | 
Learning. That little I knew was not attained without 


much Labour, nor yet free from much Uncertainty, 
And the great Remainder, which I knew not, rendered 
that I knew poor and inconſiderable. 


5. Hence I did moſt evidently conclude, That the | 


Perfection of my Underſtanding, was not to be found, 


as neither my Happineſs, in this kind of Knowledge: 
In a Knowledge thus ſenſibly mixt with Ignorance, in 
the things I ſeemed to know, mingled with pain ard 
diſſatisfaction, in reſpect of the things I knew not. And 
the more I knew, the more impatient my Mind was, to 
know what it knew not. My ee did rather in- 

y it. The moſt 


 Intemperate ſenſual Appetite, was more capable of be- 


large my Deſire of knowing thaa ſatis 
ing ſatisfied by what it enjoyed, than my Intellectual Ap- 


petite was, of being ſatisfied with the things I knew. | 


The inlarging my Underftanding with Knowledge, did 
but inlarge the Deſire I had to know. So that the Anf- 


wer which was returned to Job, upon his Inquiſition W' 


after Wiſdom, The depth ſaith, it is not in me, and the ſea 
faith, it is not in nee the ſame account all my ſeveral 


kinds of Knowledge gave, when I enquired for Satisfac- 


tion in them. My Metaphyſics, when I had peruſed 
great Volumes of it, it was ſo Mercurial, I could hardly 
hold it: And yet ſo endleſs, that the more I read or 


thought of it, the more I might. Natural Philoſophy,] 
almoſt Wi 
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almoſt in every Branch, was full of Uncertainty, Much 
of it was grounded on Suppoſitions impoſſible to be ex- 


perimented. The latter Philoſophers cenſured the for- 


mer, and departed from them. The lateſt deſpiſed and 


rejected both, as equally ignorant. The Subject to be 


treated of was as vaſt, as the viſible or tangible Univerſe. 
And yet every individual thing was ſo complicated, thc 
if al! the reſt were omitted, this alone had more Lines 
concentered in it, than any one Age could fift to the 
bottom. Yet any one loſt, or not exactly ſcanned, left 
all the reſt precarious and uncertain, And what could 
we expect to know, while we know not ourſelves, not 
even our own Bodies? Yet none could ever do this: 
the Diſquiſition concerning any one Part of the Human 
Body, the Brain, the Eye, the Blood, the Nerves, ut- 
terly perplexed the mott exact Scrutators, But ſup- 


I poſe it were otherwiſe: Suppoſe we could attain a full 


Knowledge of Philoſophy, that we could maſter every 
branch thereof, yet three Unhappineſſes attend it: | 

Fix sT, That moſt Parts of it are of little Uſe; they 
are only known, that they may be known, That which 
is of ordinary Uſe is ſoon attained, and by ordinary Capa- 
cities: The reſt were little better than laborious 'T rifles, 
curious Tmpertinencies : 3 | 

SECONDLY, That they ſerve only four this Life: A 
ſeparated Soul or a ſpiritualized Body will not be con- 
cerned in them. | | | 

Bur admit they ſhould, yet Thirdly, a greater Mea- 
ſure of ſuch Knowledge will be attained, in one Hour 
after our Diſſolution, than the. toilſome Expence of an 
Age in this Life would produce. What a deal of pains 
is taken here, concerning the Motion of the Sun or 
Earth : Concerning the Habitableneſs of the Moon, and 
other Primary or Secondary Planets : Concerning the 
Nature, the Magnitude and the Diſtance of the Fixt 
stars: Concerning the various Influences of the Heaven- 
ly Bodies, in their Oppoſitions, Conjunctions, Aſpects? 
When once the immortal has taken its flight, thro” the 
Stories of the Heavens, in one moment all theſe will be 


known diſtinctly and evidently. All our Doubts will be 
* W 
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reſolved, and our Souls filled with Light, without any 


mixture of Darkneſs. 
Uros all theſe Conſiderations I concluded, that my 


Intellectual Power, and the Exerciſe of it in this Life, | 


was given for a certain, uſeful and becoming Object, 
even to now thee, the only true God, and [tvs 
CnIIST whom thou haſt ſent. 


In many Parts of the preceding Tract, I have oces- 


ſionally touched on the Littleneſs of Human Know- 


ledge. Perhaps a few more Obſervations on this impor- 


tant Head may not be unacceptable to the ſerious Reader. 
J propoſe them barely as Hints, which may be perſued at 


large, by men of Reflection and leiſure. 

To begin (where we ended before) with the things 
which are at the greateſt Diſtance from us. How far 
does the Univerſe extend, and where. are the Limits of it? 
Where did the Creator “ ſtay his rapid Wheels!“ 


Where „fix the golden Compaſles ?” Certainly Him- 


ſelf alone is without Bounds, but all his Works are finite. 
Therefore he muſt have ſaid at ſome point of Space, 


| „Be theſe thy Bounds : 
This be thy juſt Circumference, O World !” 


But where, who can tell? Only the Morning-Stars who 
then /ang together, the Sons of GoD, who then ſhouted for 


. All beyond the Region of the Fixt Stars, is utterly 
hid from the Children of men. 
AnD what do we know of the Fixt Stars? A great 


deal, one would imagine : Since, like the moſt High, 


we too tell their number, yea, and call them all by their 
names Thoſe at leaſt which appear to the naked eye, 
both in the Northern and Southern Hemiſphere. But! 
What are theſe in compariſon of thoſe which our Glaſſes 


diſcover, even in an inconſiderable Part of the Firma- 


ment ? What are one or two and twenty hundred, to 
thoſe which we diſcover in the Mzlky-way alone? How 
many are there then in the whole Expanſe, in the bound- 
leſs Field of Ether? But to what Exd do the) 
ſerve ? To illuminate Worlds? To impart Light and 


Heat to their ſeveral Choirs of Planets ? Or (as the in- 
| | geniou 
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genious Mr. Hutchinſon ſuppoſes) to gild the Extremi- 
ties of the ſolar Sphere, which according to Him is the 
only inhabited Part of the Univerſe : And to miniſter, in 
ſome unknown way, to the perpetual Circulation of 
Light and Spirit ? | 


Fox our ſakes only that great Man apprehends the 
Comets alſo to run their amazing Circuits! Bat what are 
Comets? Planets not fully formed? Or Planets deſtroy- 
ed by a Conflagration ? Or Bodies of an wholtiy differ- - 
ent Nature, of which therefore we can form no Idea ? 
How eaſy is it to form a thouſand Conjectutes: how 
hard to determine any thing concerning them ? Can 
their huge Revolutions be even tolerably accounted for, 
by the Principles of Gravitation and Projection? Has 
not Dr. Rogers overturned the very foundation of this 
faſhronable Hypotheſis ? What then brings them back, 
when they have travelled ſo immenſely far beyond the 
Sphere of the Solar Attraction ? And what whirls them 
alone, when by the Laws of Gravitation, they ſhould 
immediately drop into the Solar Fire? 

WHAT is the Su itſelf ? It is undoubtedly the mot 
glorious of all the inanimate Creatures. And its C we 
know. Gop made it 7e rule the Day. It is | 

„Of this great World both Eye and Soul.” 
But who knows of what Sub/farce it is compoſed ? Or 
even, whether it be fluid or ſolid ? What are thoſe on his 
Surface that are continually changing ? What are thoſe 
that always appear in the ſame place? What is it real © 
Magnitude? Which ſhall we embrace, amidit the immenſe 
Variety of Opinions? Mr. #/4ifton indeed ſays, That 
eminent Aſtronomers are nearly agreed upon this Head. 
But they cannot agree concerning his Magnitude, till 
they agree cogcerning his Diſlance. And how far are 
they from this. The Generality of them believe, that 
he is near an hundred Millions of miles from the Earth. 
Others ſuppoſe it to be Twenty, ſome Twelve Millions: 
And laſt comes Dr. Ropers, and brings a clear and full 
Demen/tration, ſo he terms it. That they are not Three 
Millions from each other. What an unbounded ield for 
Corjefure is here? But what Foundation for real Ku- 
kedge ? | 
W 3 JusT 
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JusT as much do we know of the feebly-ſhining Bo. 
dies that move regularly round the Sun: Of Jupiter, Sa- 
turn, and the other Planets, Their Revolutions we are 
acquainted with. But who is able to this day, regularly 
to demonſtrate, either their Magnitude or their Diftance ? 
Unleſs he will prove, as is the uſual way, the Magnitude 
from the Diſtance, and the Diſtance from the Magnitude! 
And what are Jupiter's Belts ? Can any man tell? What | 
is Saturn's Ring? The honeſt Plough-man knows as well 
as the deepeſt Philoſopher. How many Satellits, Secon- 
dary Planets, move round Jupiter or Saturn? Are we 
fare even of their Number? How much leſs of their Na- 
ture, Size, Motions, or Diſtances round the Primary? 
But what wonder we are fo ignorant concerning Saturn's 
Moons, when we know fo little of our own For altho? 
ſome men of Genius have not only diſcovered 
Rivers and Mountains on her ſpotty Globe,” 
but have travelled over the whole Hemiſphere which is 
obverted to us, (And why is the ſame Hemiſphere al. 
ways obverted ? What reaſon can be aſſig ned, why we 
do not ſee the other Hemiſphere in its turn?) have mark- 
ed out all her Seas and Continents, with the utmoſt Ex- 
actneſs: Yea, and carried Selenopraphy to fo great Per- 
fection, as to give us a complete Map of the Moon: Yet 
do others (and not without Reaſon) doubt, Whether 
She has any Atmoſphere. And if ſhe has not, She can 
have no Rain or Dews, nor conſequently either Seas or 
Rivers. So that after all we have nothing more than 
mere Conjectures, concerning the neareſt of all the 
heavenly Bodies. | | 
AND what is it that contains them all in their Orbits, 
and that is the Principle of their Motions? By what cre- 
ated Power, what outward or inward Force, are they 
thrown forward to ſuch a point, and then brought back | 
again to a determinate Diſtance from the Centra! Fire? 
Dr. Rogers has evidently demonſtrated, that no Con- 
junction of the Centrifugal and Centripetal Force, can 
poſſibly account for this, or ever cauſe any Pody to 
move in an Ellipſis. Will Light moving outward and re- 
turning inward in the form of Spirit, account for 1 
ay, 
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Nay, if they take away ſome, they plunge us into other 
Difficulties, no leſs conſiderable So that there is rea- 
ſon to fear, that even the Newtonian, yea and Hutchin- 
ſanian Syſtem, bowever plauſible and ingenious, and 
whatever advantage they may have in ſeveral particulars, 
are yet no more capable of ſolid convincing Proof, than 
the Piolemaic, or Carteftan. 5 1 5 
Bur let us come to the things that are nearer home, 


— 


and fee what Knowledge we have of Them. And how 


much do. we know of that wonderful Body, that enables 
us to ſee and know all things round us? I mean Light. 


How is it communicated to us? Does it flow in a lucid - 


River, in a continued Stream from the Orb of the Sun 
to the Earth? Or does the Sun impel thoſe Particles 
only, which are contiguous to his Orb, which impel 
others, and ſo on and on, to the Extremity of his Syſtem ? 


Again, Are the Particles of Light, naturally and e/enri- 


ally lucid? Or only by accident, when they are collected? 
Or when put into motion ? Yet again, Does Light 
ravitate or not? Does it attract other Bodies or repet 
them? Is it the ſtrongeſt, or the only Repellent in Na- 
ture, and what communicates that Power to all Repel- 
lents in Nature? Is this Power the ſame with Elaſticity, 
or wherein does it differ therefrom ? Is Light ſubject ta. 
the General Laws, which obtain in all other Matter ? Or 
is it a Body /ui generis, altogether different from all other 
Bodies? Is it the ſame, or how does it differ from Erher? 
Sir Iſaac Newton's ſabtle Matter? What is Ether? 
Wherein does it differ from the Electric Fluid? Who 


can explain (and demonſtrate the truth of his Explana- 


tion) the Phznomena of Electricity? Why do ſome Sub- 
ſtances conduct the Electric Matter, and others arreſt its 
Courſe? Why do a Globe of Glaſs and another of Sul- 
phur, juſt counter-act each other? Why is the coated 

hial capable of being charged juſt to ſuch a point, and 


no farther? O Crux Philo/ophorum! Superabundant 


Proof of the Shortneſs of Human Knowledge / 

Bur let us conſid er what is not of ſo ſubtle a. Nature, 
nor therefore ſo liable to elude our Enquires. Surely we 
underſtand the Air we breathe, and which encompaſſes us 
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en every fide. By its Flafticiry it ſeems to be the Grand 


Mover and General Spring of all ſublunary Nature, 


But is Elaſticity eſſential ro Air, and conſequently inſe- 


parable from it? Not ſo. It has been lately proved by 


numberleſs Experiments, That it may be t, diveſted 
of its Elaſticity, and generated, reſtored to it anew, 


Therefore Elaſticity is not effential to Air, any more 


than Fluidity is to Water. Is it then elaſtic any other. 
wiſe than as it is joined to another Body? As every Par- 
ticle of Air, is in its ordivary State, attached to a Parti. 


cle of Ether or Electric Fire? Does it not derive. its 
whole Elaſticity from this, (Perhaps the only true, eſſen- 


tial Elaſtic in natute:) And conſequently, when ſepa- 


rated from thie, loſe all its elaſtic Force: For want of 


which it is then effete, and will neither ſuſtain Flame, 
nor the Life of Animals. : | 

By what Power do the Dew, the Rain, the other Va- 
pours, riſe and fall in tie Air? Can we account for all 


the Phænomena of them, upon the Common Principles! 


And can we demonſtrate, that this is the true, the moſt 


rational Way of accounting for them? Or ſhall we ſay, 
with a late ingenious Writer, Fhat thoſe Principles are 
utterly inſufficient ? And that they cannot be accounted 


for at all, but upon the Principles of Electricity? 

Do we throughly underſtand the Nature and Proper- 
ties of the Aimoſphere that ſurrounds us? That immenſe 
Congeries, not only of Air and Vapours, whether of a 


Watry or Inflammable Nature, but likewiſe of Effluvia 


of every kind, which are continually ſteaming out from 
ſolid as well as fluid Bodies, in all Parts of the terraque- 
ous Globe? Do all Inſtruments, with all the Improve- 


ments of them ſuffice, to give us a thorough Knowledge 


of its conſtituent Parts? Do they inform us of their in- 
numerable Combinations and Changes, with the remote 


and immediate Cauſes of them? Very far from it: And yet 


it is not a barely curious Knowledge, but uſeful in the 
bigheſt degree: Seeing for want of it, not only various 
Diſeaſes, but often Death itſelf enſues. 

Lr us deſcend to what is of a ſtill more firm and 


ſtable nature, and ſubject to the Scrutiny of all our 


Senſes : 
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Senſes: Namely the Earth we tread upon, and which 


Gop hath peculiarly given to the children of men. Dov 
the Children of men underſtand this? Of what Parts 
then is it compoſed ? I ſpeak now of its Internal Parts, 


in compariſon of which the Surface is next to nothing. 


Many Arguments induce us to believe that the Earth is 
between Seven and Eight thouſand miles in diameter. 
How much of this do we know ? Perhaps ſome Cavities, 


Natural or Artificial, which have been examined by men, 


deſcend One, or even Two Miles beneath its Surface. 
But what lies beneath theſe ? Beneath the region of 
Foſſils, of Stones, Metals and Minerals? Theſe being 


only a thin, exterior Cruſt, Whereof conſiſt the Inner 


Parts of the Globe? Of a Nucleus, (as an eminent Man 
ſuppoſes, in order to account for the Variation of thy 
Needle) and a luminous Medium interpoſed, between 
that and the outer Shell? Or is there a central Fire, a 
| grand Reſeryoir, which ſupplies all the Burning Moun- 
tains: As well as minifters to the ripening of Gems and 
Metals, if not of Vegetables alſo? Or is the great Deep 
ſtill contained in the bowels of the Earth, a central Abyſs 
of Waters? Who hath Teen? Who can tell? Who can 
give any ſolid Satisfaction to a rational Enquirer ? 

Bur what wonder if we are ignorant of its Internal 
Nature: For how many Parts are there on the Surface of 
the Globe, which after all the Diſcoveries of later Ages, 


are ſtill utterly unknown to vs? How very little do we 


know of the Polar Regious, either in Zarcpe or Afia? 
In Alia particularly, where all but the Sea-coaſt, is mere 
Terra incognita? How little do we know of the Inland 
Parts either of 4fric or America? Either of the Soil, the 


Climate, the Fruit, the Animals, or the Human Inha- 


bitants. So far are we from having any proper Know- 
ledge of theſe, that we can ſcarce form any rational 
Conjecture about them. | | 

AND who knows what is contained in the broad Sea, 
in the Abyſs that covers ſo large a Part of the Globe? 
Many indeed go dewn to the ea in ſhips, and occupy their 


buſineſs in the great waters, But what know they, of 


what is contained therein; either of its Animal-inhabi- 
| | fantss 
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fants, its Productions of the Vegetable kind, or thoſe of 


a Mineral or Metallic Nature? Moſt of its Chambers | 


are inacceſſible to Man, ſo that how they are furniſhed 
we know not. Leviathan may take his paſtime therein: 
but they are not deſigned for the children of men. 
UT let us come nearer home. How little do we 
know even of the Furniture of the Dry Land ? Survey 
thoſe things which fall directly under our notice, even 
the moſt ſimple, Stones, Metals, Minerals. How ex- 


ceeding imperfectly are we acquainted, with their | 
Nature and Properties? What is there in the inward 


Conſtitution of Meals, which diſtinguiſhes them from 


all other Foſſils? From Stones in particular? «© Why, 


they are heavier.” True; but what makes them 


heavier ? I douht, whether Solomon himſelf was able | 


to aſſign the Reaſon. What is the original, 
internal Difference between Geld and Silver, or be- 
tween Tin and Lead? Tis all myſtery to the Sons of 
Men. And yet vain man would be wiſe. 

« If all the men in the world, ſavs the great Mr. 
Beyle, were to ſpend their whole Life in the Search, 
they would not be able to find ovt all the Properties 
of that ſingle Mineral, .4ntimony.” And if all men 
could know ſo little of une thing, how little can one 


man know of All? L 0 
.eT us proceed to the higher Parts of the Creation. 
Obſerve the vegetable Kingdom. And here alſo what- 


ever diſplays theWiſdom of the Creator, diſcovers the 
Ignorance of his Creature, Who can clearly deter- 
mine even that ſundameatal Queſtion, concerning 
the General Nature of Vegetables, Does the Sap per- 
form a regular Circulation thro' their Veſſels or not? 
How plauſible Arguments have been brought, both 
on the one fide and the other? Who knows the 
ſeveral Species of Vegetables, from the Cedar of Leba- 
von, to the Hyſſop on the wall? Or rather, (if we 
would deſcend from the higheſt to the loweſt) to the 
innumerable Grove of Plants which appear, in the 


form of Mouldineſs : Or thoſe more innumerable (if | 
the Expreſſion may be allowed) which do not appear 
| 4 
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to the naked eye at all ? Who is able to diſ- 
cover the proper, ſpecific Difference, between any 
one kind of Plant and another ? Or the pecuhar inter- 
nal Conformation and Diſpoſition of their component 
Particles? Yea what man upon earth throughly under- 
ſtands the Nature and Properties of any one Plant 
under Heaven ? | | 

AscenpD we higher ſtil], from Plants to Animals. 
But here we are Rlopped in the mid-way. Under 
which of theſe ſhall we place the innumerable Tribes 
of Microſcopic Animals, ſo called ? Are they real 
Animals in the common Senſe of the Word? Or 
are they Animals, in quite another Senſe? Eſſenti- 
ally different from al] other Species of Animals 
in the Univerſe : As neither requiring any Food to 
ſuſtain them, nor generating or being generated ? 
Are they no Animals at all, (according to the Suppo- 
fition of a late ingenious Writer,) but merely inani- 


| mate Particles of Matter, in a State of Fermentation ? 


So much may be ſaid for each of theſe Opinions, that 
it is not eaſy to fix upon any of them. | 

Ir they are Animals of a peculiar kind, which nei- 
ther generate, nor are generated, they ſpread a veil 
over one conſiderable Branch of Human Ignorance, 
For how totally ignorant are the moſt ſagacious of 
men, touching the whole Affair of Generation!? I do not 
ſay, of the Generation of Inſects and Fiſhes : The 
countleſs Fry, | EY | 

«© That by unnumbered Millions multiply :” 

But let us come to that of the moſt perfect Animals, 
Yea, of Man himſelf. In the 4004 of the Creator indeed, 
ewere all our members ewritten ; which day by day awere fa- 
ſhioned, when as yet there were none of them, But by 
what Rule were they faſhioned? In what manner ? 
By what Degrees, from the moment of Impregnation ? 
Who can explain | 5 

% How the dim Speck of Entity began 

T' extend its recent Form, ard ſwell to Man? 
By what means was the firſt Morton communicated to 
the Punctum faliens ? When and how was the immortal 
Spirit added to the maſs of ſenſeleſs Clay? There is 
'» | | no 
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no need of deſcending to Particulars : for tis Myſtery 


all! And after all our reſearches, we can only ſay, 1 
am ftarfully and wonderfully made ! 

Bur is there any ſuch thing as equivecal Generation, 
whether of Plants or Animals? It is impoſſible, any 
thing can appear more abſurd to the eye of Reaſon, 
Was there ever an inſtance, ſince the World began, 
that an Houſe grew of i7/e/f? Nay, ſo much as a Bed, 


a Table, a Chair, or the ſmalleſt piece of Houſhold- 


furniture ? And yet how trifling and inartificial is the 
Conſtruction of theſe, to that of the meanneſt Plant or 
Animal? What is the Workmanſhip of #/hite-hall or 
W:/tmin/ter Abby, to that of a Tree or a Fly? And 
yet, on the other hand, if we deny ſpontaneous 


Generation, what Difficulties ſurround us ? If we can 


give a plauſible account of the Propagation of Miſſeltoe 
on Trees, and a few of the Plants growing on the tops 
of Houſes, or on the Walls of Churches and Towers, 
E. how many more confound all our Sagacity ? And 
ow many Animals are diſcovered in ſuch Places, as 
no Animal of that kind ever frequented ? 
Wirz regard to the loweſt Claſs of Animals, Iaſecit, 
almoſt innumerable are the Diſcoveries which have 
been made within few Years, particularly by the in- 
genious and indefatigable Mr. Reaumur : But how in- 
conſiderable is all this, in compariſon of that which 
ſtill remains undiſcovered? How many Species, how 
many entire Genera of theſe, are we totally unacquaint- 
ed with? How many Millions by their extreme Mi- 


nuteneſs elude our moſt careful Enquiries? And the 


minuter-Parts of larger Animals, eſcape our utmoſt 
Diligence? So that all we can attain to is an imperfect 
Knowledge of what is obvious in their Compoſition. 
_ Have we a more perfect Knowledge of Fiſhes than 
of Inſects? How many of the Inhabitants of the Wa- 
ters, are intirely concealed from human View; by 
the Element wherein they live ? It is not permitted to 
the Sons of men, to walk thro' the Paths of the ſea, nor 


| conſequently to trace out their ſeveral Kinds or Species 


with any Exactneſs. But it is highly probable theſe 
J | are 
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are far more numerous, than the Species ofFand-Ani- 
mals: As the Diſtance between the ſmalleſt and the 
largeſt of Sea-Animals, is ſo immenſely greater; from 
the Mizow, for inſtance, (tho' this is far from being 
the leaſt) to the Norwegian Whale: To ſay nothing of 
Biſhop Pontoppidan's Craken and Sea-Serpent, which | 
doubt never exiſted but in his own Imagination. And 
with regard to the Species we are acquainted wit, 
how little is it that we know? Only a few of their 
General Properties; enough to ſatisfy our Need, but 
not our Curioſity. „„ 5 

Wr are ſomething better acquainted with the Inhabi- 
tants of the Air; Birds being more acceſſible to us: Yet 
upon the whole, we are very far from being perfectly 
acquainted with them. Of many we know little more 
than the outward Shape. We know a few of the obvi- 
ous Properties of others, but the inward, ſpecific Differ- 


| ence of very few. We have a thorough adequate Know- 


ledge of none. | 

«© HowEVER we have a more extenſive Knowledge of 
Brafts, many of which are our domeſtic Companions.” 
Certainly we have, And yet a thouſand Queſtions may 
be aſked even concerning theſe, which we are in no wiſe 
able to anſwer. To touch only on two or three Gene- 
ral Heads. Do they reaſon, or do they not? Whence 
ariſe the different Qualities and Tempers, not only in 
different Kinds and Species, but even in the Individuals 
of one Species, as in Dogs, Cats and Horſes ? Are 
they mere Machines ? If we aſſert they are, it inevitably 
follows, that they neither /ze, nor hear, nor ſinell, nor 
feel. For of this mere Machines are utterly incapable. 
Much leſs can they 4noww or remember any thing, or move 
any otherwiſe than they are impelled. But all this, as 
numberleſs Experiments ſnew, is quite contrary to mat- 
ter of fact. On the other hand if they are not 
mere Machines, if they have either a Senſation, or 
Knowledge, or Memory, or a Principle of Self- motion, 
then they are nor mere Matter; they have in them an 
immaterial Principle. But of what kind? Will it die 
with the Body, or not? Is it Mortal or Immortal? Here 

You, II. 3 again 
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again we are got into an unknown Path. We cannot order 
our Spcech, by reaſon of Darkneſs. 

Bur altho' we know fo little either of the things 
that are above us, of thoſe that are beneath us, or of 
thoſe that ſurround us on every ſide, yet it is to be 
hoped, we know ozr/eives : And of all, this is the 
moſt uſeful, the moſt neceſſary Knowledge. But do 
we truly know Ourſelves? Do we know the moſt ex- 
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cellent Part of ourſelves, our own Soul That it is a ; 
Spirit, we know. But what is a Spirit ? Here again | 
we are at a full top. And where is the Soul haves ? g 
In the Pineal Gland? The whole Brain? In the 4 
Heart? The Blood? In any fingle Part of the Body? Ml ! 

Or is it (if any one can underſtand thoſe Terms) All 
in All, and All in every Part? How is it «nized q 
to the Body ? What 1s the ſecret Chain, what the x 
Bands that couple them together ? Can the wiſeſt of | 
Men give a ſatisfactory Anſwer even to theſe few plain c 
Queſtions. 
As to the Body, we glory in having attained abun- s 
dantly more Knowledge than the Antients. By our a 
Glaſſes we have diſcovered very many things, which "7 
we ſuppoſe they were wholly unacquainted with. But | v 
have we diicovered, why we perſpire three Parts in A 
four leſs when we ſweat than when we do not ? What 0 
a total Miſtake is it then to ſuppoſe Sweat is only an HD 
Increaſe of Inſenſible Perſpiration ! Have H 7 
we diſcovered, Why one Part of Mankind have black R 
Skins, and the other white? It is not owing to the Of 


Climate: For both Black men and White are born in 
the ſame Latitude. And have not Negros the ſame N 


Fleſh and Blood with us? But what is Fliſb? th 
That of the Muſcles in particular? Are the Fibres out 3 
of which it is woven, of a determinate Size? So that flit 
when you have divided them into ſmaller and ſmaller, "Mx 
to a certain point, you come to thoſe of the ſmalleſt 5 
kind! Or are they reſolvible (at leaſt in their own na- Hi 
ure) into ſmaller and ſmaller in inſinitum ? How ** 


does a Miſcle act! If you ſay, by being inflated, and | 


conſequently ſhortned : I aſk again, But what is it W 6, 
inflated 


inflated with? If with Blood, how and whence comes 


„ 


that Blood? And what becomes of that Blood, whi- 
ther does it go, the moment the Muſcle is relaxed? 
What is Bleed? Of how many ſorts of Particles does it 


eſſentially conſiſt ? Of red Globules and Serum? But 


in the famous Inſtance, the Man bled at the Noſe, 


till what was diſcharged had no Redneſs left. By 


what Force is the Circulation of the Blood performed ? 
Can any one ſuppoſe the Force of the Heart, is tut- 
ficient to overcome the Reſiſtance of all the Arteries ? 
Are the Nerwes pervious or ſolid ? How do they at ? 
By Vibration, or Tranſmiſſion of the Animal Spirits? 
What are the Animal Spirits? If they have any being, 
are they of the nature of Blood or Ether ? What 
is Sleep? Wherein does it conſiſt? We do not enquire 
What are the Effects of it, (Ceſſation of voluntary Mo- 
tion and ſo on) but what is the thing itſelf, the 
Cauſe of theſe Effects? What is Dreaming. ? By 
what Criterion can we diftinguiſh Dreams from vwak- 
ing Thoughts ? I mean, by what means may a dream- 
ing Perſon, then know that he is in a dream? What 
is (the Con/anguineus Somnt) Death ? When do we die? 
You ſay, when the Soul leaves the Body.“ This 
cannot be denied. But my Queſtion 1s, When does 
the Saul leave the Body? When we ceaſe to breathe, 
according to the Maxim, Nullus Spiritus, nulla vita? 
This will not hold: for many have revived, after 
Reſpiration was utterly ceaſed. When the Circulation 
of the Blood ſtops ? Nay, neither will this hold: For 
many have recovered, after the Pulſe was quite gone. 
When the vital Warmth ceaſes, and the Juices loſe 
their Fluidity ? Even this is not a ce:tatn Mark. For 
ſome have revived, after the Body was quite cold and 
ſtiff: A caſe not uncommon in Sweden, By what to- 
ken then can we ſurely know? It ſeems, none ſuch 
can be found. Gop knows when the Spirit returns to 
Him. And the Spirit itſelf ; But none that dwells in 

a Body. . 
War cauſe have we chew to adore the Wiſdom of 
Gop, who has ſo exactly proportioned ou Know 
2 | leap; T 
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ledge to our State? We may know whatever is need- 


Ful for Life or Godlineſs, whatever is neceſſary either 
for our preſent or eternal Happineſs. But how little 


beſide can the moſt penetrating Genius know with any 
Certainty ? Such pains, ſo to ſpeak, hath God taken, 
to hide pride from man! And to bound his thoughts 
within that Channel of Knowledge, wherein he alrea- 
dy finds eternal Life! | 
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